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ABSTRACT

The YHU-1B was tested by the Air
Force Flight Test Center to gather
limited performance and stability and
control data to determine whether the
helicopter will meet performance
guarantees and to insure that no serious
stability and control problems exist.
The test program consisted of 18 flights
totaling 24 hours and 40 minutes flight
time between 5 October to 1 Ncvember
1960.

The YHU-1B i3 a single lifting rotor
helicopter with a conventional tail rotor
manufactured by the Bell Helicopter
Company. It is powered by a L.ycoming
T53-L-5 gas turbine cnglne with a take-
off rating of 960 shaft horsepower. For
this program the fuel control was trim-
med on the Lycoming test stand so the
engine produced a maxi:num of 1100
shaft horsepower when corracted to
standard sea levei conditions. Test
data from torquemeters showed that the
installed engine was capable of producing
1085 shaft horsepower under the same
cond’.ions. Production aircraft will in-
corporate the T53-L -9 engine which is
rated at 1100 shaft horsepower.

The design gross weight of this
helicopter is 6200 pounds. Overload
conditions allow 7660 pounds gross
weight with all payload carried internal-
ly and 8500 pounds with an external load.
During testing gross weight was varied
from 5800 to 7660 pounds.

The test aircraft, S/N 58-2078, is a
modified HU-1 with HU-1B da/mamic

components such as the rotor system,
tail rotor, transmission, etc. No
changes are prograrmnmed for the pro-
duction HU-1B «ircraft that will affect
performance and stability.

The flying qualities of the YHU-1B
are very good. In general, the flying
qualities are improved over the earlier
HU-1 reries. This improvement stem:
primarily from cthe absence of the
objectionable pitch and roll oscillations
which were present in tre HU-1.
Control sensitivities are approximately
equal, with a small decrease in pitch
sensitivity being apparent in the YHU-
1B. Control responte of the two air-
craft is approximately equal in pitch
and roll, but the HU-1 develops a
slightly greater yaw rate.

Static and dynarnic stability of the YHU-
1B is generally good.

The helicopter meets all contractor
guarantees {or range, hovering, cruise
speed, and service ceiling. However,
it is felt that fual capacity should be in-
creased over the proposed 165 gallons
to allow more adequate reserve for flight
under instrument conditions. When
compared to the HU-1 or HU-1A the YHU.
1B has improved altitude performance,
cruise speed, range and load carrying
capabiiities.

A general reduction in vibraticn is
apparent with the YHU-1B. This is
particularly significant at the higher
airspeeds.
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INTRODUCTION

This report presents the results of
the Category I performance, stability
ana control tests performed on YHU-1B
S/N 58-2078. These tests were con-
ducted to determine if the helicopter
could n.eet performance guarantees and
det:rntine if there were any stability and
control deficiencies.

The test program wzs conducted at
the Air Force Flight Test Center,
Fdwards Air Force Base, California
from 5 October to | November 1960,
Eighteen test flights were made for a
total flight time of 24 hours and 40
minutes. The aircraft was mairntained
by the Bell Helicopter Corporation and
the test instrumentation was installed
and maintained by the AFFTC.

The YHU-1B is a single lifting rotor
helicopter with a corwentional tail rotor
manufactured by the Bell Helicopter
Company, Ft. Worth, Texas. It is
powered by a Lycoming T53-1L.-5 gas
turbine engine rated at 960 shaft horse-
power at take-off. For the test program
the engine fuel control was trimmmed on
the Lycoming test stand so the engine
produced 1100 shaft horsepower. Install-
ed in the helicupicr ine engine wae capable
of producing 1085 shaft horsepower at
sea level on a standard day at maximum
gas produccer speed. Prodiction HU-1R
airvcraft will be equipped with T53-1-9
engines rated at 1100 horsepower.

The design gross weight for this
helicopter is 6200 pounds. The aircraft
has an overload gross weight of 7650
pounds with onl, an internal loadand a
capability of 8500 pounds with an externa!
load. The teetering or see-saw type two-
bladed rotor is provided with a gyro
stabilizing bar.

m
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During testing the gross weight was
varied from 5800 pounds to 7660 pounds
and center of gravity position from 125.0
inches (forward) to 138 inches (aft).
Flights wiil be conducted at 6500 pounds
during Category Il testing.

The control system is hydraulically
boosted by a single hydraulic system
incorporating irreversible valves. An
artificial feel system for the cyclic
controls and pedals is provided. A
magnetic brake tipe stick centering
system is provided to relieve control
forces. The longitudinal cyclic control
is connected to the horizontal stabilizer
by a push-pull rod.

Main rotor blade chord
Main rotor blade airfoil
Height (to top of rotor mast)
Transmission power limit
Center of gravity range

Design gross weight

In this report, contrcl positions are
presented in the following manner:

1. Longitudinal and lateral cyclic
displacements in inches from a
nautral pesition where the stick is
perpendicular to the floor. Fuil
travel from neutral is +6.5 inches
for both axes.

2. Pedal position in inches from a
neutral positicn viith pedals aligned
fore and aft. Full trave!l is +3.5
inches from ueutral.

The test aircraft, S/N 58-2078, is a
modified HU-1 helicopter. It differs
from a standard HU-1 in the following
manner:

HU-1 YHU-1B
15 i 2l in
NACA 0015 NACA 0012
11.5 f¢ 12.5 ft

770 SHP 2t 6400 rpm 1100 SHP at 6600 rpm

Sta 128.0 to Sta Sta 125.0 to Sta
137.5 138.0

5725 1b 6500 1b

Contractor guarantees and specifi-
cations quoted in this renort are to be
found in Bell Helicopter Company re-
port number 204-947-061A dated 20
January 1960, titled '"Detail Specifi-
cation for HU-1B Utility Helicopter''.

Test data was released to the
contractor as it became available.
Final plots contained in Appendix I of
this report were sent to Bell Helicopter
Company on ! Tune 1961.



PERFORMANCE
TEST RESULTS . . |

excessive and the sharp end cf the handle
digs into the pxl?t's hand when locking
the door. (A 7)

COCKPIT EVALUATION

The cockpit of the HU-1B is essentially

the same as the HU-1A. The major
difference is that the instrument panel
in the HU-1% is extended 6 inches to the
right. Thie places the instruments more
nearly in front of the pilot which is con-
sidered desirable. The cockpit is easily
entered fromn either side through wide
hinged doors by using the step provided
on the forward end of the skid. Access
may also be gained to the cocapit {rom
the cargo compartment by stepping over
the center console. The collective pitch
control is a slight hindrance to normal
entry by the co-pilot and offers some
obstruction to the pilot when taking his
seat from the rear cabin area.

A wide console is provided between
the pilot and co-pilot. The feature of
functional grouping of switches and
controls in individual removabl2 panels
is considered excellent. Generally, the
instrument parel arrangement is satis-
factory. The overhead panel contains
the a.c. and d.c. power control switches,
lighting controls, miscellaneours swiiches
and *'. 2 d.c. circuit breaker panel.
Operation of these switches and breakers
is satisfactory; however, it is necessary
to lean over and to one side to read the
identification markers.

The following d.ficiencies which were
present inthe HU-1A still exist:

1. The pilot and co-pilot's door
handles are poorly located. The
door handier are behind the pilot
and are difficult to reach or
operate due to the proximity of
the seat to the door. The force
required to cperate the handle is

2. The engine flight idle stop
release system is unsatisfactor,
T.ae button electrically actuat..

a solenoid to retract a mechanical
stop. It is possible t> jam the

stop by retarding the throttle prior
to actuating the button. This re-
quires adding throttle to release
the pressure and allow the szlenoid
to retract the stop. Retarding the
throttle while maintaining pressure
on the button is difficult and in-
convenient. In the event of
complete electrical failure, it is
not possible to shut down the engine
since both the flight idle stop and
shut off valves are electrically
actuated. A positive mechanical
flight idle stop should be provided
that can be actuated by the pilot
without removing his hand from the
throttles. (A 1)

3. The collsctive pitch is too low
when in the {u!l "down'' position for
starting, run-up, or autorotation.
During autorotation the pilot must
bend forwuard and down, restricting
his visibility. This condition is
more serious in iire HU-1B than the
HU-]A because of the extended
irstrument panel. (A 3)

4. The throttle twist grip rotation
is excessive. The pilot cannot
rotate the throttle from full open to
closed (tull off) with one normal
mcvement of his hand. Masxdmum
allowable throttie travel is 150
degrees (HIAD J, 2-2.6.2.1). The
1HU-1B throttle travel exceeds this
by approximaieiy 90 degrees. (A 2)

I'Nunmibers such as (A7), etc., represent
corresponding recommendation numbers
tabulated in the Recommendations section
of the report.



5. The a.:. circuit breaker panel
located on the gide ci the console
is hiddeu by the pilot's collective
pitch stick and is not illuminated.

The overhead circuit breaker panel

is not iiluminated. The a.c.
circuit breaker panel should be
relocated on the overhead panel
and illumination should be pro-
vided for all circuit breaker
panels. (A 6)

6. The cargo doors should be
provided with jettison capability.
These dooras open aft by sliding
un rollers aud could be jammad
in a crash landing. (B 3)

ENGINE START

Starting procedure for the gas turbine
engine is relatively simple. During the
start, the gas producer (consisting of
the compressor, the combustors and the
compressor turbine) rpm and exhaust
gAs temperature should be monitored
closely along with the oil pressure
indicators.

Following electrical power application
to stari the engine:

1. Place the fuel valve switch
and oil valve switch in the '""ON"
position.

2. Check the fuel control switch
in the automatic position.

3. Place the throttle twist grip
in any position between ground
idle and the flight idle detent.

4. Depress the starter switch

and hold until 28 per-ent gas
producer rpm cr 40 jegrees
Centigrade exhaust gas
temperature is reached. Operation
of the starter switch is restricted
tn 40 seconds. A normal start

vill be accomplished in 20 to 25
seconds.

Cr. two occasions a gas producer hang
up was encountered. During these hang
ups, the gas producer accelerated to
ground idle rpm (42 percent) as in a
normal start, but the EGT continued to
rise to the red line at which time the
throttle was placed in cat-off. An
immediate successful second start was
made following each hung start and no
reason for the hung starts was deter-
mined. This is a potentially hazardous
situation as the start appears normal to
the pilot until the engine reaches ground
idle speed (40 to 42 percent). It is
imperative that the pilot monitor all
engine instruments for several seconds
u«fter obtaining ground idle rpm to insure
that the engine has stabilizzd at ground
idle wpeed.

The aircraft is not equipped with a
rotor brake; therefor:s, the rotor will
begin to turn as the engine is started.
After the engine reaches ground idle,
the throttle is rotated to the full open
position and maintained in that L¢ {tion
during normal flight. As the throttle is
opened, the rotor will accelerate up to
the in-flight rpm range (5800 to 6600
power turbine rpm, 285 to 323 rotor rpm).
The desired rpm within this range is
selected by the pilot through the use of
the power turbine (N2) governor speed
control switch (beep switch). No engine
ur transmission warm up is required.

LIFT-OFF

During lift-off an unsatisfactory loss
of rotor speed was present. This loss
occurs whenever collective pitch is
applied. This condition is discussed
more completely in the section on rpin
droop.

The helicopter accelerates rapidly
and smoothly from a hover to climb or
cruise airspeed. As translational lift
is reached, the amount of torque
correction or left pedal must be reduced.
This appears to the pilot as a large
application of right pedal, but is not
objectionable because the control forces
are light.



HOVERING PERFORMANCE

Hovering performance was determined
both in and out of ground effect utilizing
tethered hovering and free flight
techniques. Data was obtained tethered
at a |l foot and a 59 foot skid height.
Rotor speeds were varied from 285 to
323 rpm. Hovering performance is
summarized in Fig. 1, Appendix I.
This summary plot is based on a free
flight point at 13, 200 feet and tethered
flight points at 2300 feet. Free flight
and tethered data are presentea nun-
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dimensionally in Fig. 2, Appendix I.

The helicopter exceeds the contractor
guarantees for hovering ceiling out of
ground cffect.

The test aircraft exhibited a temper-
ature rise at the engine bellmouth of 10
degrees Centigrade above ambient while
hovering at the | foot skid height. This
temperature rise is only 2 degrees
Centigrade at 59 foot skid height. It is
possible that hct exhaust gases are re-
circulated through the engine when the
helicopter is hovered close to the
ground. As a resuit, hovering ceiling
in ground effect at the | foot skid height
is decreased approximately 700 feet from
what it would be if the ternperature rise
were only 2 degrees Centigrade. The
coutractor should conduct a study to
determine whether this 10 degrees C
ter .perature rise can be decreaserd. (B 4)

The YHU-I1B utilizes the same power
to hover out of ground effect as the
YH-40. Since inore power is available,
hover ceilings are increased.

LEVEL FLIGHT PERFORMANCE

Level flight tests during this progranm
were performed at density altitudcs
from 4, 000 to 14, 900 feet. Gross
weight varied from 5600 to 7200 pounds
and rotor apecds varied from 290 to 322
rpm.  Individual test results are
pres  nted in Figs. 6 through 12 and
suminarized in non-dimensicnal form
in Figs. 3, 4 and 5, Appendix 1,

Two tests were performed at the
same weight and thrust coefficient (CT =
.G0430) with the center of gravity (cg)

at the most forward limit {125 inch
station) and the mid location (131 inch

station)., Center cf gravity location
apparenily has a negligible effect on
power required. Further tests will be
conducted during the Category Il to
definitely establish the effect center of
gravity position on power required.

Range:

Range performance was calculated
from fuel flow data and power required
curves obtained from level flight tests.

In making the calculations the follow-
ing specifications for the guaranteed
radius of action were used. This inciudes
a full payload of 1230 pounds carried

in both directions (crew included):

Engine »tart gross weight - 6600
pounds

Start engine (with full fuel load of
165 gallons = 1072 pounds)

Warm up and take-off (fuel usage
equivalent to 2 minutes at normal
rated power)

Cruise out at sea level

Land and shut down

Start engin-

Warm up and take-off (fuel usage
equ.valent to 2 minutes at normal
rated power)

Cruise back at sea leve!

Land and shut down with a reserve
of 10 percent of initial fuel load
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The range for this mission is calcu-
lated to be 102 nautical miles at approxi-
mately 120 knots TAS and 314 rpm.
This meets the contractor's guarantee
of 100 nautical miles at a minimum
cruise of 100 knots; however, these cal-
culations do not include the 5 percant
increase in fuel flow required by MIL.-
C-501JA. This range is for visual
operation in smooth air using test
instrumentation and carefully controlled
pilot technique. The YHU-IB radius of
action is increased approximately 22
nautical miles over that of the HU-1 at
sea level. This gain in range is
primarily due to the utilization of a
higher and move efficient cruise speed
made possi~le by lower vibration levels
of the YHU-1B.

The mission requirements state that
the aircraft be cspable of operating in
instrument conditions including light
icing. The range of this helicopter will
be seriously restricted in instrument
flight as Army instrument rules reaquire
sufficient fuel to travel to the destination,
to the alternate airport, plus 45 minutes
of fuel reserve at cruising speed. An
increased fuel supply would greatly ex-
pand the capabilities of the helicopter.
(B 1)

The range summary figures shows a
compariscon of specific range (nautical
air miles per pound of fuel) at sea level
and 10, 000 feet. The values shown are
€ ) percent of the maximum specifics
calculated and the recommended true
airspeed is the highest of the two air-
speeds at which this specific range value
occurs (Reference MIL-C-5011A). For
the simulated mission,tctal range
(radius of action) can be increased
approximately 35 nautical miles at
10, 000 feet; however, the average
cruising speed will be 10 knots slowe:

Rotor rpm has a negligible effect on
range at sea level but a marked effect
on cruise speed. Fcr the described
mission, range ls de.reased levs thar
1 nautical mile if 323 rpm or 3067 rpm 18
used, but best cruising speed is re-
duced to approximately ! 10 knots TAS.
Tae higher rpm becomes the more
elficient rotor speed above 5000 feet at

heavier weights. The summary range
figure shows a comparison of range at
10, 000 feet for rotor speeds of 314 rpin
and 323 rpm.

AUTOROTATION, APPROACH AND
LANDING

Autorotational entries were performed
with an aft center of gravity at speeds of
90, 100, and 110 knots CAS, and aleo at
a forward center of gravity at 0, 10, 20
and 30 knots. For all conditions testzd
the entry is characterized by a m!!d
pitch-up and a yaw to the left. Both the
pitchirg and yawing moments are easily
controlled . Quantitative rates of
Cescents will be determined during the
Cntegory Il perfori.ance test program.

Autorotational approaches and landings
(touchdowns) were made at gross weights
varying from 6000 to 7200 pounds. It
was determined qualitatively that the
minimum airspeed during approach to
the flare and landing should be 60 knots
IAS at gross weights greater than 6000
pounds. This recommended airspced
will provide sufficient rotor energy to
slow the rate of descent and cushion the
landing. A steep flare is required to
stop the forward speed and break the
r :te of descent. This flare should be
initiated 50 to 75 feet above the ground
to avoid striking the tail boom on the
ground. Asthe aircraft is leveled prior
to ground contact, co'lective pitch
should be slowly applied to control the
rate of descent and cushion the touchdown.
The ground sliding distance can be re-
duced if the collective pitch is lowered
after the hellccpter is firmly on the
ground,

No control deterioration was noticed
at any time during the tests; however,
during the flare at gross weights abovs
6500 pounds, rotor speed sxceeded 330
rpm. This was the power off limit during
the Category I tests. The contractor has
since raised this limit to 339 rpm. The
feasibility of remaining within this limit
will be determined quantitatively in the
Category Il test program.



Power approach characteristics are
normal for a single rotor helicopter.
The HU-1B is a relatively low drag
helicopter and consequently is difficult
to slow from cruise speed to final
approach speed  Visibility on final
approach is good. The pilot can see
the intend=d landing area during all but
the last 20 feet of the approach. There
{s no increase in the vibration level as
the aircraft passes through translational
lift. As a hover ia reached a large
amuount of left pedal is suddenly required.
Landing from hover is easy and the
helicopter touches cdown nearly level on
the skids.

ENGINE RPM DROOP

The engine rpm droop characteristics
of tte HU-1B are excessive. Whenever
collective pitcli is applied or a flight
maneuver executed, this droop causes
an excessive loss of rotor speed. The
test aircraft was originally equipped with
a standard HU-1A droop compensator
cam that was not compatible with the
test T53-L.-5 engine. This cam was
removed and 4 redesigned model was
provided by Bell for the last two flights.
This cam reduced the droop to the level
of the HU-1A which amounts to a decrease
of 10 rotor rpm at lift-off. The un-
satisfactory droop characteristics of the

HU-1A are discuesed in AFFTC-TR-59-33,

(A 4)

The power turbine (Nj) governor
actuator rate is too slow. The un-
satisfz~tory engine droop characteristics,
aggravated by the slow N2 governor or
"beep' rate, makes precision rotor rpm
control nearly impossible. The
actuator cannot correct rapidly enough
for targe, rapid collective pitch
movements. The collective control
would have to move at an extremely slow
rate to maintain a safe rccor speed during
collective pitch changes. The present
beep rate takes approximately 15 seconds
from 285 rotor rpm to 323 rotor rpm,
This time should be reduced to a
maximim of 5 seconds. (A 5)

While this droop is evident during
any powcer change or aircraft maneuver
it is unsatisfactory during the lift-off,
acceleration te forward flight, climb
and landing pl.ases.

During lift-o!f to a hover approxi-
mately 10 rotor rpm (200 power turbine
or N rpm) are lost and another 10 rotor
rpm are lost as collective pitch is added
to accelerate into forward flight and
climb, In a rnaximum performance climb
at 323 roter rpm (6600 N2 rpm), maximum
available gas producer speed cannot be
obtained. At 323 rotor rpm, N} rpm
was 1V/2 to 2 percent belcw the maximum,
Maximum N| rpm can be obtained by
“leeding rutor speed to 314 rpm (N =
6400 rpm).

When the collective pitch is lowered
aud a slight flare initiated to slow the
aircra:t for landing, the rotor rpm will
overspeed unless N2 rpm is beeped down.
The same condition iz encountered when
a final approach descent is initiated. As
power is re-applied, the governor setting
must be beeped up to provide the desired
rotor cpm. If the helicopter is hovered
using 323 rotor rpm, the governor setting
muset be reduced when the collective pitch
is lowered to prevent overspeeding the
rotor.

The contractor should initiate action
to improve the engine droop characteristics
and the governor actuator rate. (A 4)

VIBRATION

The vibration characteristics of the
YHU-1B in level flight are a marked
improvement over those cf the HU-1A,

At all weights and aititudes tested the
helicopter was power limited rather than
vibration limited. Vibration appears to
change littie with cg change. All vibration
characteristics were evaluated qualitative-
ly from pilot commentsa.



AIRSPEED CALIBRAT!ON

A boom airspeed system was installed
for test purposes. This test system and
the standard airspeed svatem were cali-
brated in level flight throughoat the spee-
range to a maximum of 120 knots IAS.
The calibration was accomplished by the
ground speed course (nethod. Reeults of
this calibration are shown in Fig. 39,
Appendix 1.

The calibration of the standard airspeed
sysiem shown in Fig. 39, Appendix I is
not represeutative of the production
HU-IB aysiem. Prior to the last flight
of the test program a second baffle was
added at the standard system static
source. The change is an attempt to
produce a constant error. This new
system will be evaluated in the Category
II test program.

STABILITY AND CONTROL

TEST RESULTS Il vl

HOVTZ ]ING

The flying qualities while hovering
are not entirely satisfactory; however,
the YHU-1B is improved over the
HU-!. The oscillations in pitch and
roll, which were objectionable in the
HU-1, are negligible, but random
oacillation irn yaw still exists whick
makes precision hovering in ground
effect difficult. This yawing oscillation
decreases at skid heights above 30 feet.

HOVERING DYNAMIC ST ABILITY

The dynamic stability characteristics
were determined by 1 second pulse type
contr’ | inputs about all axes. Prior to
any control displacements, the aircraft
was brought to a stabilized hover for
several seconds.

Following a 1 inch forward longitudinal
pulse the aircraft pitches down, moves
forward, and then pitches up at trans-
lational Lift. The resulting longitudinal
oscillation is lightly damped with a
period of app=nwimately 5 seconds. The
downward pitching is accompanied by
left yawing and rolling which reverses
when the aircraft pitches up. Following
2 1 inch aft pulse, the aircraft pitches
up, moves aft and pitches down. TkLe
aircraft rolls and yaws slightly right on
the upward pitch and as the aircraft
noses down, develops a right yaw of such
maguitude that the maneuver must be
discontinued.

Pedal pulses result in a nearly Jdead-
beat cscillation in yaw. The accompany-
irg roli cscillation is initially opposite



in direction to the pulse and heavily
damped. Lateral pulses cause a divergent
yawing in the direction of the pulse.

Time histories of these pulses are
shown in Figs. 16 through 21, Appendix I.

All tests were performed at approxi-
mately 6600 pounds gross weight with a
mid center of gravity at a rotor speed of
3¢3 rpm.

HOVER CONTROLLABILITY

Control sensitivity during hover was
determined by measuring the immediate
maximum angular acceleration resulting
from various step tvpe control displace-
meunts from trim about all three axes.
Conirol sensitivity about all axes is
acequate. The folluwing conirol sensi-
tivities were obtained for a 1 inch control
displacement from trim.

Time to Reach
Sensitivity Maximum Ac-
Axis dcg[leczlin celeration - sec

Pitch 10 0.4
Roll 16 0.4
Yaw 40 0.4

No noticeable delay occurs between
control movement and aircraft response.
No "slop'" or play is apparent in the
control systems and control sensitivity
is equal for control displacements in
either direction. Results of tests at a
mid center of gravity position and rotor
speeds of 323 rpm are presented in Figs.
22 through 27, Appendix I.

Control response during hover wan
determined from various step type
control inputs from trim apout each axls.
The resultant immediate maximum
angular velocity was measured. Control
responre aboui all three axes is satis-
factor:. The following rates were
measured:

10

Response Time to Reach
Axis deg/sec/in Maximum Rate -sec

Fitch 9 2.0
Roll 8 0.9
Yaw 45 Tto8

Longitudinal steps produce a pitch-up
for aft and a pitch down for forward stick
movements that continue until the maneuver
is discontinued. An aft step is accompanied
by a random yaw and roll that is initially
to the right. A forward longitudinal step
results in a yaw and roll that is also random
but initially to the left.

Directional steps produce a yaw in the
direction of tLe step that continues until
recovery. The maximum rate i{s reached
in 7 {0 8 seconds. The directional control
displacements also produce raniom oscil-
lations in pitch and roll With a lateral
step the aircraft rolls ir. the direction of
the displacement and a yaw slowly develops
in the direction of the reli.

LEVEL FLIGHT

The level {iight flying qualities are
very good. Positive longitudinal
stability, both static and dymamic, is
demonstrated by the capability of the
aircraft to fly hands off in light turbu-
lence at speeds up to 100 knots CAS,
The aircraft exhibits strong static and
dynamic stability allowing pedal fixed
turns to be sasily accomplished. Roll
rate is adeguate even though the roll
develops and then stops before continuing.
This condition was also noted in the
HU-1A.

Stability and control characteristics
were determined for airspeeds from 34
to 104 knots CAS at average density
altitudes of 5,000 and 10, 000 feet.
Gross weights for these flights were
approximately 6000, 6600 and 7400
pounds at mid cg. Rotor speed was
varied from 285 to 323 rpm. l.ongi-
tudinal dynamic stability was tested
qualitatively at forward and aft center
of gravity locations. Prior to any crntrol
displacement the aircraft was stabilized
in level flight at the trim airspeed with
zero sideslip.



LONGITUDINAL CONTROL
POSITION IN LEVEL FLIGHT
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CALIBRATED AIRSPEEN-KTS.

STATIC STABILITY

. Control positions during level flight
were recorded as a function of airspced
at forward, mid ard aft cg locations tnd
at rotor speeds from 290 to 323 rpm.

All cyclic control positions are measured
from a position verii:al to the floor. Full
long.tudinal cyclic travel is 6.5 inches
forward and aft fron: rertical; full latesal
trovel is 6.5 incher |. ft and right from
vertical. Pedal rvriv¢) s measured from
neutral and full tzx=v *f {s ~.5 {ncLes right
and left from neutrii. The apparent
sttic longitudinal stability is positive
above 30 knots CAS (Figs. 28 and 29,
Appendix 1). At airspeeds below 30 knots

apparent siatic longitudinal appears tu be
elightly rcgaiive. A change of rotor
speed from 290 to 314 rpm requires the
cyclic to be moved aft 1 to 2 inches to
maintain the same alrspeed. The same
ia true of a change from 290 t» 323 rom
for airspeeds from 50 to 90 knots.
Lateral cyclic and pedal positions were
normal at all speeds. An aft center of
gravity iocation requires that the cyclic
stick be moved approximaiely 2 inches
farther right than for a forward cg at
the same weight when the airspeed is
less than 60 knots CAS. Thia lateral
movement decreases to approximataly

n



I inch at 110 knots. Collective pitch
control was found to be adequate at all
rotor speeds.

The accompanying figure shows the
effect of center of gravity locativon on
loagitudinal stick position at various
airspeeds. The helicopter had adequate
control margin during all Category !
testing within the observed 120 knot
IAS limit.

Static directional stability was in-
vestigated by obtaining the pedal position
necescary to maintain various sideslip
angles at several airspeeds. The same
test was conducted using the contractor
recommended climb speeds during both
climb and descent. Kesults are presented
in Figs. 30 through 34, Appendix I. The
HU-1B has strong positive static
directional stability. Good dircctional
control effectiveness and light pedal
forces assist the pilot in maneuvering
the helicopter and in maintaining a head-
ing.

LEVEL FLIGHT CONTRCLLABILITY

Control sensitivity of the YHU-IB
during level flight was determined by
measuring the immediate angular ac-
celeration resulting from various step
type control displacements from trim
about all three axes. These steps were
performed at 34, 64 and 104 knots CAS
at a ~ ..or speed of 323 rpm. The
directional steps for all speeds tested
were repeated at rotor speeds of 285
rpm. Control sensitivity about all axes
is satisfactory and approximately equal
to those of the HU-1 except for slight
decrease in pitch. The following
sensitivities were obtained for a 1 inch
displacement from trim,

Time to Reach
Sensitivity Maximum Ac-
Axis deg/sec“/in celeration - sec

Pitch 10 CELY
Roll 28 right 0.4
26 left
Yaw 30 0.4
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Results of these tests are presented in
Figs. 22 through 27, Appendix I.

Control response of the YHU-1IDB was
determined by measuring the imraediate
maximum angular velocity from the
step type control inputs. Control
response about all three axes is satis-
factorv. The HU-1 develops a slightly
larger yaw rate, but the two aircraft
have approximaizly the same response
in pitch and roll. The following rates
were measured:

Reaponse Time to Keach

Axis deg/sec/in Maximum Rate-sec
Pi.ch 9.0 1.9
Roll 13 left 1.2
16 right
Yaw,33rpm 11 1.1
285 rpm 11 1.1

Step inputs were made ~bout all axes
from stabilized levei flight at airspeeds
of 34, 64 and 104 knots CAS and rotor
speeds of 323 rpm. Following a 1 inch
forward longitudinal atep, the aircraft
pitches down with the pitch rate de-
creasing as airspeed increases. The
pitching motion is accompanied by a
gentle rolling and yawing to the left. An
aft step results in opposite reactions
about all axes. A | inch right lateral
step produces a right roll followed by
right yawing motion until recovery is
executed. With a left lateral step a

left roll develcps, however, the yaw is
initially slightly right and then becomes
left until recovery from the maneuver.

Pedal steps were performed at air-
speeds of 34, 64 and 104 knots CAS at
rotor speeds of 285 and 323 rpm. At
34 knots a | inch directional step gener-
ates a hesitating turn in the direction
of the step followed by an uneven rolling
raotion in ihe direction of the turn. Tlis
occurs at both 285 and 323 rpm.

A 1 inch left directional step at 64
knots CAS and a rotor speed of 285 rpm
produces reactions similar to those that
occur at 34 knots. A right directional
step at 285 rpm produces a right yaw



that is stopped when a left roll devalops.
When the yaw is stopped the aircraft
rolls right and the right yaw starts again.

A 1 inch left directional step at 104
knots CAS and a rotor speed of 323 rpm
produces a small left turn and right roll.
This right roll causes the left turn to
stop and revarse to a right turn. A
right step at 323 rotor rpm and steps in
both directions at 285 rotor rpm produce
a turn that becomes a steady state side-
slip when sufficient roll has developed

to stop the turn,

All directional steps cause a very
slight nose down pitch.

LEVEL FLIGHT DYNAMIC STABILITY

Pulses to evaluate the dynamic
stability were made from stabilized
flight conditions at the same airspeeds
and rotor speeds as the step inputs.
Dynamic characleristics were determined
to be good.

The short period oscillations excited
Ly a longitudinal pulse are heavily damped.
An aft pulse produces a heavily damped
pitching motion initially up, accompanied
by a well damped left rolling motion and
a change in heading to the right until
re~ very is exccuted. A forward pulse
produces the opposite reaction. During
several of these maneuvers a long period
oscillation, which was very lightly
damped, was recorded. The period of
this phugoid oscillation is approximately
27 seconds.

Directional pulses produce a heavily
damped yawing motion initially in the
direction of the pulse accompanied by a
well damped rolling motion initially in
the opposite direction of the yaw. The
aircraft pitches up for a right yaw and
down for a left yaw. Theze characteristics
are summarized in Figs 55 and 36,
Appendix I.

. left lateral pulse produces a heavily
dariped initiaiiy ieft rolling motion and a
turn tc the left until recovery is effected.
A right pulse produces a heavily damped

right rolling motion and a left turn that
peaks !n 5 seconds and then becomes a
steady left sideslip.

SIDEWARD AND REARWARD FLIGHT

Tests were conducted to determine
the hovering capablilities of the helicopter
when operating close tc the ground in
crosswinds and tail winds. The sideward
and rearward test flights were conducted
at a gross weight of 7600 poundz, at the
most forward cg (125 inches), and at a
rotor speed of 323 rpm. These tests were
slown in ground effect. Control positions
obtained during these tests are presented
in Figs. 57 and 38, Appendix I.

The YHU-1B moves easily into side-
ward flight with smali p:dal manipulations
required below 10 knots TAS to maintain
the desired heading. When translational
lift occurs (10 to 20 knots), small, rapid
pedal movements are required. Ap-
proaching translational lift oscillations
in roll, yaw and pitch are encountered.
When going to the left, above the speed
for translation, there is a sudden
requirement for a large amount of right
rudder. For flight to the left 2.8 inches
of right pedal are required at 30 knots,
and 1.8 inches of left pedal are necessary
for 30 knots to the right.

During sideward flight the cyclic stick
moves 3%t and in the direction of flight
laterally. Aft cyclic movements reach
a maximum at approximately 27 knots
TAS in either direction and then
decrease slightly at 30 knots. Lateral
cyclic stick position increases positively
to approximately 27 knots at which point
a slight reversal occurs. Collective
pitch control is less than for a hover,
with approximately the same amount
nccessary for similar speeds in eitler
direction.

The HU-1B accelerates rearward
nearly as easily as it does forward.
There is a tendency to turn into the
relative wind that requires rapid pedal
movemants to control. A nose down
pitching moment at translational lift
requires an increase of 1.4 inches of
aft cyclic to countrol. As speed

13



increases longitudinal stick position
moves from 2 inches aft of neutral

at hover to a maximum of 1.3 inches
or 10 percent irom full aft at 30 knots
T AS to the rear.

CONTROL FORCES AND TRIMMING

Control forces are satisfactory with
the trim systara on or off. Control
forcee are high with the control boost
systom off but no feedback from the
rotor system is present. Boost-off
control forces of the YHU-1B are
slightly higher than those of the HU-1A
but sufficient control is available tc
hover and land.

CONCLUSIONSEN

The YHU-1B helicopter is much im-
proved over the earlier I{U-1 and HU-1A
series. The major imrprovements are:

1. Lower vibralion levels.

2. Increase cruise speed and
range.

?. Greater altitude performance.

4. Increased weight carrying
capability.

Flying qualities of the YHU-1B are
improved over the earlier models, This
is primarily due to the absence of the
objectionable pitch and roll oscillations
which were present in the HU-1. Control
sensitivities and response are approxi-
mately equal; however, in the HU-~1 pitch

sensitivity and yaw rate is slightly greater.

The HU-1B mneets guaranises of range,
cruise speed, and service =eiling. The
hovering capabilities are good and meet
guarantees; however, hovering ceiling in
ground effect is reduced approximately
700 fest by a 10 degree decrease in bell-
mouth temperature over that occurring
at the same conditions out of ground

14

The trim system in the test aircraft
is satisfactory at speeds from hover to
100 knots IAS. In this regime the center-
ing device quickly removes all forces
and the aircraft can be flown hands off
for short periods. In lignt turbulence,
however, at speeds greater than 100 knots
the cyclic sticl: falls forward unless an
excessive amount of friction {s applied.
When the needed friction is used to hold
the stick, control forces become large.
The trim system should be redesigned
to give the same hands off capability at
speeds of 120 knots or greater since
Jis is the most efficient crulse speed
or the helicopter at sea level. (B 2)

) - P
3
B3

effect. This temperature increase may
be caused by hot exhaust gases rc
circulating through the engine.

The contractor has made no improve-
ment in engine droop compensation. The
excessive engine droop, aggravated by a
slow power turbine (st governor actuator
rate, makes precision rotor rpm control
nearly impossible. The N2 actuator,
which taker approximately 15 seconds
to change rotor speed from 285 rpm to
323 rpm, cannot correct rapidly
enough following large, rapid collective
pitch movements.

The engine flight idle stop release
system is uncatisiactory. This
complaint was aiso made in YH-40
report AFFTC-TR-59-33 and HU-1
report AFFTC-TR-60-57. It is possible
v0 jam the stop by retarding the throttle
prior to actuating the electrical system
which removes the stop. Throttle
travel is excessive by HIAD standards,
(HIAD J.2.2.6.2) and tends to make
jamming the stop more probable.
Futhermore a comglete electricai
failure would make engine shutdown
impossible since no mechanical means
of engine fuel shutoff is provided.




RECONMNMENDATIONS

A. Itis ecommended that the
following be action bs taken as soon as

possible:

1. Iunstall a positive mechanical

flight idle stop that can be

actuated by the pilot without re- ,
moving his hand from the throttle

(page 3)

2. Limit the throttle twist grip
rotation so that the pilot can
rotate the throttle from full off
to full open with one normal
movement of his hand (page 3)

3. Raise the collectiva pitch
stick (page 3)

4, Improve the droop character-
istics to maintain {2 rotor rpm
variation from the selected
governed speesd throughout the
governing range under all flight
conditions (page 8)

5. Redu~e the time to change
rotor speed from 285 rpm to B. It is recommended that studies

323 rpm to approximately 5 be initiated as soon as possible to ac-
seconds (page 8) complish the following items:

6. Move the a.c. circuit breakers 1. Increase fuel capacity to make
to the overhead panel and illuminate instrument flights more feasible
all circuit'breakers (page 4) (page N

7. Make the pilot's and co-pilot's 2. Redesign the trim system so
door handles easier to operate hands off flying capabilities are
(page available at 120 knots IAS (page

3. Make the cargo doors jettisonable
(page 0
4. Decrease the engine inlet

temperature while hovering in
ground effect (page 5)

15



APPENDIX | 3 5 ¥

data analysis methods

PERFORMANCE
General:

The equaticns and procedures used to
ccrrect the performance of this helicopter
from test conditions to US standard
atmosphere conditions are briefly
described in this section.

Dimensional analysis of the major
items affecting helicopter performance
will yield two sets of dimensionless
variables which may be used to present
performance data in non-dimensional
form. The Cp, CT, method is used
iu this report. It should be noted that
this non-dimensional method is useful
only where compressibility effects ace
not significant. These variables are
defined as follows:

SHP x 550

P = s A(aR)3

Wi
T * pa(aRr)?

ViR B

K QR

where:

SHP = output shaft horsepower
P = air density - llugl/ft3

A = rotor disc area - ft2

= rotor angular velocity -
rad/sec

= rotor radius - ft
W = gross weight - 1b

VT = true airspeed - ft/sec
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H overing.‘

The hovering data was obtained in
tethered flight at two helights, one in and
out of ground atfect, at a pressure
altitude of 2300 feet. Hovering was con-
u ~ted in zero wind conditious. This
data was reduced to Cp, CT and is
presented ir Figure 1. The weight used
to compute CT consisted of the welght
of the helicopter and tethering compo-
nents plus the force (ponuds) applied to
the tle-down cable.

Level Fllght:

The basis for correction of lsvel
flight speed power data lies in the Cp,
Ct method. Each speed power was
flown at an approximate Ct. This
involves Increasing altitude as fuel is
burned. The data was corrected for
CP to an exact, constant CtT as
follows:

where ACP/ACT is the slope of the

Cp versus CT curve at constant p
and the subscripts s und t denote
standard and test conditions, respective-
ly. Shaft horsepowar standard was then
calculated using a standard rotor speed,

The ncn-dimensional parameters
Cp, CT &nd u are used for correlation
ol the level ilight data.

For each flight airspeasd and power
required are reduced to non~dimensional
form and a plot is made of Cp versus
at the average CT flown. A curve is
faired through the points and faired line
values are used to construct a carpet
plot of Cp varsus Ct. On this plot




lines of constent ;. are then faired through
the varicus test cu-ves, *hus defining
power required for any altitude, gross
weight, airspeed and rotor rpm. Non-
dimensional summary plots are prepared
from this carpet plot. These plots, Figs.
2, 3 and 4, and SHP versus VT are
presented in Appendix I.

Fuel flow data was reduced to fuel
flow per SHP at various altitudes. These
values were corrected to sea level
conditions at the compressor inlet and
are presgnted in the SHP/§ /6 versus
W¢/ 5§ VO curve, Fig. 13.

Where:
SHP = output shaft horsepower
W¢ = fuel flow - lb-fuel/hour

5 = ratio of test bellmouth
inlet pressure to standard
sea level pressure

6 = ratio of test bellmouth inlet
temperature to standard
ambient temperature at
sea level

SHP/5 {6, W¢/s 8, and Nj/ /6’
are designated as '"Referred' shaft
horsepower, "Referred' fuel rate, and
""Referred' fuel rate, and '"Referred"
gas producer rpm in this report.

Power Determination:

The T53 gas turbine engine incorporates
a hydro-mechanical torquemeter as an
integral part of the reduction gearing on
the compressor end of the engine. This
torquemeter i{s essentizlly a piston which
supplies pressure, in proportion to the
output torque, on the contained hydraulic
oil. This oil pressure is normally
indicated on the pilot's panel and is used
as an indication of engine tarque. To
obtain a more accnrate indcation of torque,
th2 pressure of the oil vapor hehind the
r.ston is aleo measured and the Jifference
between this prossure and the hydraulic
oil pressure is found. The engine manu-

facturer calibrates the oil pressure and
oll vapor pressure as a function of out-
put shaft torque during the test csll
qualification of cach engine. Engine,
power output and fuel consumption
characteristics are also determined
during tast cell operation. For the test
engine these characteristics are
presented in Figs. 1 through 3, Appsndix
II. The tests by the engine manufacturer
are conducted using ideal intake and ex-
haust ducts. ZConsequently, compressor
inlet conditions are considered equal to
ambient conditions.

The equation from which outpui shaft
horsepower was determined from {n-
flight tcrquemeter readings was derived
as follows:

2w

12 x 3300

SHP x Nep
where:

SHP = output shaft horsepower

Ne = output shaft rotational
speed - rpm

T = output shaft torque - in-
lbs

The torquemeter calibration aw
preserted in Figure 1, Appendix II
indica.es that torque is the following
function of torque pressure:

T = 236.5 AP
where
AP = torquemeter pressure
minue inlet housing

pressurc - psi

Rotor specd is determined from engine
Jutput shaft speed as follows:

Nr Ng/20.37

where

Ny rotor rotational speed -

rpm

7



Substituting the last two equations
in the firat, an equation for determining
output shaft horsepower may be developed:

2n x 236.5x 20.37

SHP = TZ x 33000

XNpAP = .0764 N AP

During the test program, torque
pressure from which SHP was calculated,
was measured by taking the difference
between the hydraulic oil pressure (high
torque) and the oil vapor pressure (low
torque). Engine characteristics were
defined by curves of:

g:p‘ vs #, We/ 30 vs SHP
8 ye {8 5\¥
where

SHP = output shaft horsepower as
calculated from torque
pressure

Nj = gas producer spsed - per-
cent

) = ratio of test bellmouth in-
let pressure to standard
pressure at sea level

8 = ratio of test bellmouth in-

let temperature to standard
temperature at sea level

18

SHP /8Y6

The accompanying figure shows a dis-
crepancy between the characteristics of
the test engine as determined by the
manufacturer during the test stand cali-
bration runs and those determined by
flight tests.

ENGINE CHARACTERISTICS
T-53-L5 S/N LE03007

1100 — T — /)

[T | LYCOMING
TEST STAND 7

10K
ChLIERA_.T /

4 (-

00k

Boo — B

—
74

Tao
600
500
400
[ [1] - I
85 90 95 100
N/Mo- %

SALDEBASED ON BELLMOUTH
INLET CONDITIONS

Test instramentation was rechecked
and found to be operat:ng properly.
Similar discrepancies have been found in
previous cests (Reference AFFTC-TR-
56-15 and AFFTC-TR-59-33),

Flight test data indicates that maxi-
mum power is available at 100 percent
N) rather than 99.6 percent N found
by the angine manufacture at sea level
standard day conditions. Limit N} for
this engine is 100 percent. Maximum
power avallable, Figure 15 of this
Appendix, was calculated using flight
test lata.



STABILITY AND CONTROL,
Definitions:

The stabllity and control characteris-
tics of the YIIU-ID helicopter are dig-
cusseq in terms of static stability,
dynamic stability and controllability.
These terms are defined as follows:

1. TLongltudinal static stahbility
is the apparent stability deiar-
mired from an analysie of longi-
tudinal control position with
respect to airspeed. The
collective position was Lreated
as an independent variable. For
each test point the collective
stick pusition was determined by
the position normally used i
flight. A longitudinal control
position-airspeed gradient
obtained in this manner deter-
mines apparent static stability
The stabllity is called apparent
because it is an indication of the
longitudinal static stability from
the pilot's viewpoint, but is not
a direct measure of the speed
stabllity or angle of attack
stability of the aircraft. Static
lateral directional stability was
obtained by measuring control
positions in steady-state side-
slips.

2. The dynamic stability of the
helicopter was determined by re-
cording aircraft behavior, dis-
placement, rate and angular ac-
celeration following an artificial
disturbance. This artificial
diaturbance was the result of a
pulse type control irput. The
pulse input was made by rapidly
displacing the control approxi-
mately 1 inch from trim posltion,
holding for approzimately 1
second, then rapidly returning to
the trim position anrd holding the
control fixed. A mecharical jig
was used to guarautee precise
input. The dymamic hehavior of
the aircraft in hover is presented
by time histories (Figs. 15

through 20). The parameters
presented are indicated values

traced trom the osclllograph
records. The longitudinal and
directional dynamic stabiiity data
was reduced to damping ratios
and period. The oscillations
following a puise input are heavily
damped; therefors the method of
couuting cyctes for the initlal
amplitude to damp to some
traction was not used to deter-
mine damping ratio. The time
rise method was used to deter-
mine an approximate damping
ratio. In this method the damp-
ing ratio ( £ ) is found by the
1elationship of T2/T] to ¢
where T is the time for the
response to reach 20 percent of
the steady state value and T2
{s the time to reach 74 percent
of the ateady st:te value. The
accuracy of this method depends
on how well the oeglnning of the
response can be ideuntified. The
periods were determined from
the following relationship:

T = Ta A1 €2

Th is the undamped natural
frequency

T4 is the damped natural
frequency

3. Controllability is treated in
two parts, namely sensitivity and
response. Sensitivity is defined
as the maximum angular zcceler-
ation (degrees per second®) of the
aircraft per inch deflection of the
cockpit coatro!. Time to reach
the maxim:m acceleration is in-
cluded. Response is defined as
the inaximum angular velocity
(degrees per second) of the alr-
craft per inch deflection of the
cockpit control. Time to reach
the maximum rate is included.
The control deflections were
stick fixed, sudden, step type
Inputs. The step input was made
by rapidiy displacing the control
feum trim and holding the control

fixed until recovery was necessary
/. mechanical jig was used tn insure

precise inputs.



GRAPHIC TEST RESULTS
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APPENDIX lIEE " N

informaiion =
DIMENSIONS AND DESIGN DATA

Overall Dimensions:

Aircraft lzagth (nose
to tail skid)

Aircraft length (rotors
turning)

Width of skids

Height (to top of turning
tail rotor)

Height (to top of rotor
mast)

Main Rotor:

Number of blades

Rotor diameter

Rotor solidity

Swept area

Blade area {each)

Blade chord (root to tip)

Blade airfoil (root to tip)

Flapping angle

Collective pitch angle
limits (at 75 percent
radius)

Preconing angle

Tail Rotor:

Number of blades

Rotor diameter

Rotor solidity

Swept area

Blade area (each)

Blade chord (root to tip)
Blade airfoil (root to tip)
Blade twist

Flapping angle

Gear Ratios:

Power turbine to engine
output shaft

Engine output shaft to
rotor

Engine output shaft to
tai! rotor

g eneral
alrcraft

39.5 1t

54 ft
8.4 ft

14,7 ft

12.5 ft

2

44 ft
0.0509
1820.5 ft
38.3 1t
2] in
NACA 0012
+12 deg

2

0 to +12 deg
4 deg

2

8.5t
0.105

56.8 ft2
Z.98 ft
0.71t
NACA 0015
0 deg

+8 deg

3.22¢t0 ]
20.37¢to 1

3.97¢to0 1

Flight Limits:

Forward

At

Rotor hub centerline

Design minimum rotor
speed (fower on and
power off)

Design maximur . rotor
speed for continuous
operation (power on)

Maximum governed rotor
speed for test aircrafc

Maximum rotor speed
for autorotation

Structurai limit rotor
speed (power on and
power off)

Limit dive speed

Design maximum side-
ward speed

Design maximum rear-
ward speed

Sta, 125.0
Sta. 138.0
Sta. 131.7%!

285 rpm

323 rpm
323 rpm
330 rpm=*
356 rpm
168 KTAS
30 KTAS

30 KTAS

*Changed to 339 rpm, Revision A to

Design Sperification.
Control Travel:

Cyclic, full forward to
full aft
full left to full right

Pedal, full left to full
right

Collective, fuil down to
up

POWER PLANT

13 in
13 in

71io
12.2 in

The test aircraft was equipped with a
Lycoming T53-1.-5 gas turbine engine

S/N LE 03007.

This engine is designed

to produce 960 shaft horsepower for take-
off at 660C rpm (engine output shaft speed)
with sea level standard day corditions.



For this test the fuel control was trimmed
so the engine could produce 1100 shaft
horsepower,

A torquemeter is installed integral
with the reductipn gearing of this engine.
Torque is found by measuring the difference
hetween the torquemeter hydraulic pressure
and the inlet housing pressure. Lycoming
calibrated the engine-torquemeter
combination prior to delivery of the engine.
The results of this calibration are present-
ed as Figs. 1, 2 and 3 of this Appendix.
The torquemeter calibration (Fig. 1)
was used to determine power during the
teat program.

SYSTEMS
General:

I'he rotor and contrcl systems and
the engine fuel control are essentially
the same as those of the earlier HU-1
series which is adequately described in
AFFTC-TR-59-33,

Transmission:

The transmission consists of a
single stage bevel gear and a two stage
plar .cary gear train. This unit is con-
nected to the engine output shaft,
through a free wheeling unit, by a short
drive shaft. Engine output shafl rpm is
reduced to main rotor speed at a ratio
of 20.37 to 1.

This transmission ir designed to
transmit 1100 shaft horsepower at 6600
rpm power turbine specd. Near the
end of the program the transmission was
limited because »f a failure during the
transmission qualification runs. At the
time of this writing the {ollcwing
restrictions are in force:

990 SHP at 6600 rpm

120 knots maximum indicated
airspeed

62

WEIGHT AND BALANCE

The test aircraft was delivered
partially instrumented. Therefore the
alrcraft was weighed fully instrumented.
In this condition the aircraft was found
to have a basic weight of 4870 pounds.
The center of gravity was at station
138.7.

Tests were flown at weights ranging
from 5800 pounds to the maxiinum
internal load of 7660 pounds. Most tests
were flown al a station 131.5 (mid) center
of gravity, however two tests were flown
at station 125.0 (forward) and one fligi:
was made with the center of gravity
located at ctation 138 (aft).

TEST INSTRUMENTATION

The instrumentation used during the
tests ‘'was supplied, calibrited and maintain-
ed by the Ingtrumentation Branch of the
Air Force Flight Test Center. The follow-
ing sensitive instrumentation was installed:

Cockpit Instrument Panel:

Rotor rpm

Gas producer rpm
Exhaust gas temperature
High torque pressure
Low torque pressure
Outside air temperature
Total fuel used
Airspeed (ship's system)
Alrspeed (boom)
Altitude (boom)

Angle of sidesiip (boom)
Rate of climb

Stepper Motor

Photo-Recorder:

Outside air temperature
Compressor inlet temperature
Total fuel used

Airspeed (boom)

Altitude (boom)

High torque pressure

L.ow torque pressure
Combustor static pressure
Compressor discharge total pressure
Tailpire static pressure
Rotor rpm



Gas producer rpm

Compressor inlet preasure static

Belirnouth inlet total pressure

Compressor discharge total
temperature

Exhaust gas temperature

Clock

Event marker

The following parameters were recnrded
on the oacillograph:

Alrapeed (boom)

Altitude (boom)

High torque pressure

Pedal position

Longitudinal stick position
Lateral stick position
Collective stick position
Angle of bank

Angle of pitch

Angle of turn

Rats of pitch

Rate of roll

Rate of yaw

Angular acceleration in pitch
Angular acceleration in roll
Angular acceleration in yaw
Total fuel used

Rosor rpm



........

"'I'Il_i""’ ..

i'
{"
1
|
1

[
|
i : RS ) ris i (18
il o, .
" - o LM i
1 1
| &l o | i
t
|
|
. .
|
- " -.-I 4
| b !

T
|
|

T,

RAC TERIST IC
/M LE 3007
Um'/(o

Cwa
=

e
g (G

G
73~
{lycomimg LATA)

Bascp ov TEs7T
. CALiBRATIOY

|
!
I

oy
'

e
o
!

S P

..

8

Lrae 2

JE0T _m

luﬁﬁwﬁh .h..___.___w___.\h L.xu.ﬁ‘k\..nw

i
i

Jo

40

Pl

RQUE -

i .'l""-‘r B Bt

]
| A

;A FT..T()

2

L

- i e e b




SINE

it
Q92

|

AC
poy.
Tesr

IMqI
L2474)

7
¢
c/ama

Q<

l

|
Ae

J
rav

T

UT'
ay

£ ¢

. A SN R N

2550l

|

‘
!

|
|
1
I
i
!
|

o g i a e o e mm  n

o
EN,
..7'15'3.'

.| BAsEd

L e

SIS

o O s—n (e A © e &



5

3007
AND|

.(}'f/c
7%

7.5

A 7');'0'7 |

|
l

LEQ

o IS

s
ENGINE CHARAC TER
TI3-L5

|\ BAseo
LI 8

Pal
[
L (ZLye

!
L

-
!
|

orInG, LarA

R is
- {‘
UCER
|

|
|
i
!
i
|
g
.
1
|
N
} .
[ ac
=

|
|
i

i
GAS

|
|
!
2

ol
PRED

4 e o
gt - .

FPERE.

|
1
/w"j

90

—T—Y

TLWy TINS OIEH¥TSTY

¥
i e il
;
|
¥
|
4 5

[
IR,




o

APPENDIX I1il BN

test

data
corrected
for
instrument
error

67



YHU-1B USA S/N §i=2070

Pilot

s

BAar g

TAST DATA CORRVCTEL FOR INSTRUMENT EZRKOR

SR T

ESGW &2¢c¢

1b.

Test IV‘R T o L) C ‘: BRALLE v

Flight No. _ 4

FSw

Pate IO/ &0 |

1h/pral.

o e e

Point No.

3

4

é

-7

Altitude (Boom) ft.

2/9C

222

279

J/EE

pre L

Skid Height ft.

bR

CGrosc Weight 1b,

Thrust 1b.

€0 €L

£o12

XL

&5ec7

6154

Wz 4

IAS (Boom) kt.

/‘3, [4

/13 ¢

70/ ¢

s /0

2.5

g¢. 5

i/.f

Time mintsec,

O 16 7

6. 18.C

O 1§ ¢

cr 9

2o 7

7
.

o<t/

Fuel Used gal.

715

¢ 7

o2/ &

219

25,/

Jc. 3

27.¢

Ny percent

Ng Rotor 1pm

High Torque Press.in.

Low Torque Press. in, Hg

T °C

/779

2.7

272

e u

777

2.7

1778

7 7

Tia °c

Tt Y, *C

Pys; in HaO

Py, in Hg
7’1——'0
Ly

Altituds (Ref) ft.

‘_ﬁ‘g’_!z‘ Ligirn - T

Je ¢

~224¢

2350

293"

J35¢

2CPS

g239¢ |

e

e ——

Romarks




YHU-1B USA S/N st-207t

Pilot

CaPr  EALFE

TST DATA CORRIECTED DOR INSTHRUMENT ERROR

ESGW 6 700

1b.

Test Apsprep CHLERAT IO

Fligh

FS

t No.

W

.

&. 34

Dato g ac/é0

ib/gal.

Point No.

¢

7,70

y/4

/2

73

7%

73"

/6

Altitude (Boom) ft.

S/ b0

2220

o/ 70

/70

2770

«?/00

oI/20

Skid Height ft.

Gross Weight 1b,

6376

6356

&3 Jo0

6324

6450

6266

&2

Thruat 1b.

IAS (Boom) kt.

7.8

9.8

S7S

g7 &

J70

YA

#0.¢

00

Tire minssec.

d.2§. 1

0:6.8

8'J%6

o % 3

0.3n7

o234

0.37. 4

9.:29./

Fual Used gal.

g7/

ST/

Se.7

J7.f

6.3

6g. 5

27

Ny percent

g Rotor rpm

High Torque Press.in.lg

Low Torque Press. in, He
[ ]

AT C

/7 75

/775

/275

7775

/7.7

2273

L2728

22725

Tia °c

Ttl ‘C

Pts in HsO

P, in Hg

Pty in. Hg

Ty, °C

Altituds (Ref) ft.

| Cawrss Lengra - £7.

Ja¥0

Jg&o

J3 8o

kY L)

2095

| 095

R2ORS™

Remarkse




T25%7 DATA CORRRCTED FOR THSTHUMENT ERRCR
YHU-1B USA S/N 5t=207b

Pilot Cairr e )
Test Fosper C‘Z'é./ﬁl’di T8 Flight Ro. £ Date d"é’cé_éo._‘
5SCW & 700 1b, FSW . IA 1b/gal.
Point No. /7 | /8 /7 | 20 | 2/ 22 | 23 | 2¢
Altitude (Boom) ft. 300 | 60| 60| 2130 | 2150 | 2150 | S50 | D250
Skid Height ft.
Cross Weight 1b. H233 | G248 | £188° | 6/70 | 6152 6443
Thrust 1b,
IAS (Boom) kt. ol e | 2scl 200l 12 | 27 2/ | s2/
Time minisee, 059,610 98¢ |0 J07| 0 0. 5530 57¢ (055 | D67
Fuol Used gal. 725 | nwel 512 §70| 8./ | 880
Ny percent
Np Rotor rpm

High Torque Prues,in Hg

Low Torque Press. in, Hg
@ A

®mT ¢ 27 V27 V775 275 275|725 1225 | 778

Tto °c

Tos ‘c

Pts in HaO

Pg in H,0

Pty inH

Tt Cg

ts

Altituds (Ref) ft.

r_&gg&émm-/f 2095 | 2095 | 2095 | 2095 | 2095 | 2095~| 35 80| 3580

Remarks

e e S ]



ST DATA CORRFCTHD FOR INSTHUMENT ERWOR

YHUI-1B USA S/ 5i'-207b

Pilot

CHr Bt FL s

-

Test Ao, p

ESGW 6 700

1b,

i/ ZRATON

Flight No. £

FSW 6. 32

Date _ g dc/éD

1b/gal.

Point No.

23

2&

27

Altituda (Boom) ft.

L/50

2/ 70

2/850

Skid Height ft.

QGross Weight 1b,

Thrust 1b.

IAS (Boom) kt.

790

77 .0

/7.0

Time minisec.

Fuel Used gal.

Ny  percent

NR Rotor rpm

High Torque Press.in.H:

Low Torque Press. in, Hy

AT °C

17°78

L2275

27757

TII C
C

Tes

Pts in HaO

P_q in . HaO0

Pty in Hg

Tyy C

Altitude (Ref) ft.

Remarke

7'




THST DATA CORKRCTED FOR INSTHRUMENT KRHOR
YHU-1B UGA S5/N 5t-207t

7 Piiot Cpr /Tl fr .\
Test  Serco  Powsx Flight No. & _ Nate ¢ Oc/ 4O |
ESGW T3t 1b, FSW ¢ .23 1b/gal.
Point No. / 2 3 P 3 & V4 g
Altitude (Boom) ft. 6930 | mrol| 73/57) 7370 7#20| 7420 | 2470 76/0
Skid height ft.
Gross Weight 1b. 7525 | 7497\ 7977 | 7445\ pg47| 7427 | 790/ | 23729
Thrust 1b.
IAS {uzom) kt, ol 50| 780l 200l s370| Sle.o| 38.0| 250
Time minssec,
Fuel Used gal. 0 | 0.5 | 237 | 6 | 225 |78 | 359 | 394
:1 . r;rcent G070 7.2 gor | 1.5\ £79 | §8.7| #%6 | 2.9
ji'‘fotor  Ipm 322 | 322 | 2w 5| 32a.5| 323 |3ar.s | 723 | 2.8
High Torque Preas.inlg /o s | g50| g55 | se.7) y73| 70¢) wag | 94/
Low Torque Pross. inHd g5 7| g | 209 | 05| 8| s0.0| 9| 297
QAT °C 15” /3" /3" 1 i /3 X ’3
T ’c
Ty C /8 | s6 o | 25 | s 1 27 | 47 /7
Pty in.Ha0 te | 40 1-07 l-085 |-07 |-09 | -4/ |-2s
Py in.Hs0 277 | ok g | 208 -243) -22.4| 229 | -258 | -275
Pgy in lg oo 09 |\ et | oz pa 8| 2.9 | w2s | Jas.as
:g. in, gs 1357 \ 0 2| 723 | ot | we | we | w59 | 1229
ts 208 | 24¢ 237 237/ 279 | 220 | 226 240
Alti‘ude (Ref) ft. J2go | 7360 | 2960 | 7990 | 72:%5 | 2525 | 7s¢ol 7750

Remarkas

S—_—



o— — — - — = e o o i i e . i e S e e e it St e e

ST DATA CORPECTED KOl INGTRURENT ERICR
YHU-11 USA S/M 5t=2071

Pllot _ (rp/ Pt sys e
st Sprep  Pepse Flight No. __ & Date & ocfeo
1SGW 2628 1b. FSW 4 23 1b/gal.
Point No. g 7O s’/ /2 /7 ZF /3"
Altitude (Boom) ft. 7820 | gywo | geJo | goto | §200 | §370| 8370
Skid Height ft.
Oross Weight 1b. 75380 73291 298| 7230 | 224 | 2197 7/78
Thrust 1b,
__B_S (Boom) kt. /2. Y %.5) 575" | gHec| FFO| 240
Time minisec,
Fuel Used gal. 44/ 14751610 |34 |66 0| 683 |77
Ny percent
Ny Rotor rpm 322 | goa.5| 2705 | 2903 2903 270 | 289
High Torque Press.in.Hg . 77/ w77 | 549 Ficl 559 94.7
Low_Torqus Press. inHd g0 | 22| 42¢ | 18| 20| 419 432
T c /3 3 .5 /2.5 /2.3 2/ & /b
]
T c
| “tos _
:t.l : 17 /E s | 437 P 457 /6
ts in HeO 47 |-06 | <07 | -09 | =4 /0~
| Py 1n.HaO <296 |-293 | -247| -232 | -2f/ | -240]|-2¢9
Pg, in Hg 1309 | pwat| wes| 4271 vey | v¥./ | 4247
‘ ;t, in, 28 22965 | w2 | yd3 | w27 | 452 | 113t | 06
its 217 | 292 | 224 | 224 | 228 225 | 237§
Altitude (Ref) ft. 7940 | 9035 | 330 | sa00)| g37¢| 9580 | gse0
Romarks




YHU=213 UGh S/N bU=207

ST DATA CORRFCTED FOR INSTIOMET KRIOIR

Romarks

74

Pllov _  (arr FgecL .
Test _ Spesp Prpwtp Flight No. __ 8 Dato s Oe? @o
ESGW 7Y 7 1b. FW G I 1b/gal.
Point No. /) |2 |3 | 42 | 5| & 7 | &
Altitude (Boom) ft. F508 §470 | Foys | Pas o] 72857| 9455 9650| F6R0
Skid Hoight ft.
Gross Weight 1b, 7498\ 15367 V48| 750 | YI7E JRASHE| 7235 | 7472
Thrust 1b, | : |
IAS (Borm) kt., o 50| g2.5 s'z.o] 735 64.0 | #9.01 3¢.5”
Time min:sec, | !
Fuel Used gal. IS F58 | 515 | Seb | SP0 ) 463 | €93 | T/
Ny percent 00 | so0 | 972 | #2.6) 903! 86| €79 | 988
Ng Rotor rpm 3985 | J7s 2035 |38 | It g | e |3t
High Torque Press.in.Bd , g | /5.5 wors | 437 | sy | s10 | 772 | #10
Low Torque Pross. inHe 45/ | #73 475 420 1/ | go.4| 528 | So.2
AT °C 45 | 2o o o ' o l-4s |-2s | <20
lt&oc I I | - f
Tey C o | s0o | 4o o | o i o | 20| 4o
Pty in.Hs0 —4.t?_~'_~-_o:s;_, 0.5 0.5 | -055 <07 | -.0.9 |-1/
| Pg, 1n.HeO sS85 2| -32.3  -a97 | 22 |-o4.1 -/ |-22.7]-23.9
Pgy in Hg /965 1978 1377 | /_.2_5.75 101 13,1 | 0.3 | sr2.8
Py, in.Hg 2990 | 257 1357 L2270 e | .3 | ES| oy
Ty C 259 | 266 | 24¢ 227 | 207 | 209 | 206 | o9
Alt!.ude (Ref) ft. g375 | 670 | gi90  g3k< | 47909460 Fit0| d5gs
- i i |
L ! |
| i
: ! r
R N
U F S
| :
e L —
I |
|
= 0




LT DATA COREFCTED FOR INGTHUMENT roHOR
YHU=-1D USR S/N 50-207h

Pilot Care__LaLer .
Test _ Secrp  Powep Flight No. _& Date _so0 Oc /60 |
ESGW 9% 7 1b, FoW 6. 34 _ 1b/gal.
Point No. < /70
Altitude (Boom) ft. 76350 | 9770
Skid Height ft.
QOross Weight 1b, 7691 7/32
Thrust 1b.
IAS (Boom) kt. 23 /8
Time minssec.
Fuel Used gal. 7797 §56
Ny perecent 9§ 75 4.
R flotor rpm s | 315 5 _

High Torquo Press.inHg g7 ¢ 5/
Low Torque Pross. inHg 42./ | 42.¢9
AT °‘c -8 | -8
TII °c
Tys “c 4.5 4.0
Pt" in, HeO -18 - /. %
Pg, in.HaO -26.5|-2)6
P& in Hg 120.0| /R ¥

224 | 227
Altitude (Ref) ft. 7670 | 7525
Remarks -

75




TLOT DATY CUIIECTED PO IRGTIC R

NT RO

YHU=13 UEA /N SU=20 b
N _ - Pl ey s o
Tost _ Spirp Fewid Flight No. __w Dabe 47l &0
1XSGW G377 1 KW 629 1b/gal.
Point No. / 2 '3 7 | s |_& 7 g
Altitudo (Boom) ft. sy | 50| yess | sEss | §870 | 5998 | Fo4s | Fos0
Skid Height ft. |
| Gross Weight 1b. G2 ém?' 4097 Ge7s” ) 6058 | €043 | 6030 | goe7
IAS (Boom) kt. 22 | o0 | 22 | 595 Soo |_és5 | 6/ | so
Tiing minssec, 4 ' l
Fuel Used gel, yry | ou | 57 g7 gve | gerz| 27| g2
Ny percent 775 g5, @12 S8  FF K | $6.0] Téo
Np, Hotor ™ rpm w3 | FoE goae | Fuisl| gog  dadeT| geg | s2e
T
High Torque Press.inBe o 2| oo | 575 | 7,/¢J' %o | 77| 216 | 707
Low Torque Press. inHy /o | 270 J26 | 9/ 5 g06 | 399 | #7s | 522
T ‘C v s5 53, 75 ' 78 \ 728 | 65 | 68
Tiag C 002 | 779 767 | 777, 452 97 | s | 4
Tyy C v.6 | g5 | 5 g I g5 | &
Pt, in HaO 0 o -0/ _-es . 03 o | po |06
Py in.HaO ~37.6|-26.5 -2$0| 2R 4, ~2.7_-~202|-202 -20.2
]
PS‘ ian /40.5 /..'73 8 //’_'\)—: //tz/ /0£4L /ﬂ,e,e /ﬂz, /&a,/_
P4y in.Hg 22| w223 w83 119 po| re4s) rod0| w08
g, € 260 | 242 227 220 214 207 | 206 | 206
Alti.ude (Ref) ft. .75 83/0 8750 8890|8930 , 896s”| Foos | Foos
; i
|
| | i
: ;
: I
‘ !
N
1
Remarka
76

-
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CENT DATA COMEECTED FOR INGTHINENT BRI
YHU-1R UCh S/N st-207h

Pilot Q[Z] s S — =
Tost Spreo Frood Flight No., o Date ,3oc/ &0 ‘
ESGW C374. b, FiW 627 1b/pal.
Point No. 174 /0 f Ve 2 | 12 | /<
Altitude (Boom) ft. ;,':,.2.::“:./,7_7;,;" g0 | Fszs
 Skid Toight £t i
Jross Weight 1b. (oS! | o0l 5956 V62
Thrust 1b, |
IAS (Boom) kt. 47 | Fe | 29 /7
Time minssec. | f
Fuol Used gal. sl | 5551 67| 658 '
Ny pereant 356 e 345,91 91 !
7 Rotor " TR Fo | 2235 o | 323 ?
High Torque Press.inlg G, | o 3| 25¢ | 52,0 |
Low Torque Press. inHd 292 | o9/ | o7 | 7.8 |
T _°c /5| 7S | r8 . 78 |
| Toay ¢ 203 | 285 | 30 | 420 |
Tys C g 25| 2 | 2
Pts in Hs0 -0.5 | ~/0 | 42 4' g N
| Py, 10.HaO -202 ) -209| -22.7! -25.0 ;
Pge in Hg 0/.1 | /8 t_/_DUI-Q! 3 ‘.
P, in Hg ,02.8| /03.6 /PG ¥ 3 i
Tegg C 200 | 208, 2/7 | 227 l
Altitude (Ref) ft. Q060! 9/40| 9055 440 |
! : s
; |
; :
! ! ! f
| ! |
- .
[}
Romaria B




YHU-1B USA S/N Sti=z07b

THST DATA CORRECTED FOR INSTAUMENT ERPOF.

Pilot Cyer  Sgirce R

Test SPECD Powsr Flight No. .~ Nate /¢ Ocféco |
ESGW 6340 b, FSW .30 1b/gal.

Paint No. / 2 I | 4 S é z &
Altitude (Boom) ft. 7750 | go20| §/70 | §ad0| 9690 | ¥é60| 88/0 | Foso
Skid Height ft.

Oross Weight 1b, 62571 c24) | 6207 | 197 | 170 | /49| G133 | Gl
Thruat 1b, .

Ia3 (Boom) kt. 3 | ross| 9725 | g5 | 7% | é1.5)| é0.0| s¥o
Time minisec,

Fusl Used gal. /79| toS | 43| 275 | Jo3 126 ]| S0 IV
N _percent 779 | 755\ 925 20| ¥ rss| rsa| 747/
Riotor) rpm If | 35| 3.5 x| s 3 3 |
High Torque Press.inHy o ,| wes| o2.#| 220 92¢ | 724\ 71 | 625
Low Torque Press. inld spo0| 4723| #52| 423| /¢ | 401 | w25 | 990
T °C sy | 58| 28| 49| 28| 33 | 22| .2
| Toag C 64| se2| 472 | #37 | 22| 402| 00| oo
Ted C 4./ | 27 #£/| 30| o o | #/1 44
Pts in.HsO ~of|-~03 |-063|-02]-035 06| -0.7]| -0.p
[Py in.HaO -31.9 | -28.7) 26,/ | -23.4] -22.6]| -208] -20.9|-20.¢ |
Pss inlg I8/ 13 t| 223| 7| 472 | #SR| s08.1]| s03.S
Pty ﬂ-."‘ ¥ 7| sis5.0 W87 53| mo.5| So9.5| r009 7042 |
| Tty C 259 | a4/ | 227 | e | 02| 200 | 7| 196
Altitude (Ref) ft. Fr4o | 9150 | 65| #3ss| y720| Féto| IPAS | Fodo |

Romarks
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ST DATA CORRECTHND FOR NG OHUERNT Bhaual

Yiju-11 USh n/h 'vl -{.UH‘

e et o b e e e e

PiloL C,Dgr Barre o
Test  SPegd Pow/cr Flight No. __ 7 Date /20,60 ]
ESGW 4360 1b. Fsw __ &20  _ 1b/pal.
Point No. 7 ‘_“/.‘0_ Y 72
Altitude (Boawm) ft. | gr00 ,Zﬁ'{oj /70| 9290
Skid Hoight ft. ]
Oross Weight 1b. 099 409/‘ co7s| coss
Thrust 1b, i B
IAS (Boom) kt. £3.0 .?6.02 32.0| 20.0 ]
Time minssec. J |
Fual Used gal. L LS L2, 7 A5 2 ‘E 4£9.0 ‘
Ny~ percent 957 %8 ye9 . %o L
Ng Rotor rpm _ I/ ( Py ,,_ﬁ I3 | s l
High Torque Press.in.ig 70.9 ]{‘2‘ 73.9 | 93.2 ;
Low Torque Press. inHg 9« | o 926| #/6. .
@mr_°C (8| 22 | 1.3 18 '
| Ttoy C foR2 | 412 #/7 | #52, |
Ty °C 41| g2 s£2 &2 i
Pt; in HsO -0.95| -4/ 4t /3] ‘
Py 1in.Ha0 203 | ~2t2 | -22.4| -22.5 iy JA
Pa, in Hg 043 sors| 070l ysi 1 '
P4, in.Hg 030 | 1058 r057 439
g € 00 | Reo | 260 | ars” |
Altitude (Hei) ft. VSO | /20| Fyfo Fass ;
- ! i |
- t uf |
- —_ { .'
_J[_. ! o=
: ! !
—_
TR _
— -
Romarks
. e 7|




TRST DATA CORRRCTED FOR INSTHUMLNT ERROR

Y18 USh S/N Gt=207b

Pliot  Cypr BaerFe .
Tost SPerp  Powesr Flight No. __42 Dato A_p_;é_g%
FSGW 6360 1b W &. 30 1b/pal.
Point No. 17/ [ 21 5] #1016 7 )
Altttude (Boom) ft. 7 _,0.1 750 | ¥IS0| F470 | F415 | S0 ¥750)| 920
Skid Hoight ft. B
Gross Weight 1b. @34 | s2/4 | /94 | 6166 | 6/S3 | 6/F0 | €129 | &i57
Thrust 1b, B |
IAS (Boom) kt. o | 8\ §8S | 775 | &3 I3 | AIs| Jes
Time mintsec. | |
Fuol Used gal. /29 ‘,32—,7—,24_4 276 -7 ! F9P | Je.7 ) H0.2
Ny percent 99¢ 726 799 770 | v47| €16 | g1 867
R Rotor rpm 95| e g aps| sms| s | aes| e

High Torque Press.inHy ., 7| gg.| so 2| 772 | w3 ' vy | e2¢ 7./
Low Torque Press. in Hf 4¢ 5 sS4 428 | @ | g5 | w3 | 725 D
OAT °C 259 | 28 ' 43 | 23 ! 43| 3¢ | a0 | 29
iz el S77 | #82| 462 | 427 407 407 | 407 | 422
Tes C & - < | = s és é.5 s
Pg; in H.O -3 | -26.9 | -_742‘ ~l.3 | -7 | -20.7 | -20.4 | 20
| P4 in.Hs0 ~03 | -0 45| -0a85|-0.4 |~055 |-0.70 |-025 | -4s0
| Py in Hg .t 28,/ 4202 8 | 1067 LS| ,02.8( 1089,/
Py, in Hg /19| 26 8.7 SOR| s0A2_ L34 s0t5| sr026
Tt_’ *T 28% 230 | 220 208 i { Vil d /96 o290
Altituse (Ref) ft. $3/0 | g200 | yo¥0  g420| §90u| g46s| £r00 | @ET0

l 3

! |

= -
i
|
] |

Romarks




11ST DATA CORRECTED FOl INSTRUMENT ERKOR
YHU-1D USA S/ 58=2070

Pilot CAPT _TALEE —

Test SPLEEL Dower Flight No. /2 _ Date g Pe/60 |
“SGH e3¢ 1b. Fuw _é.20 ___1b/gal.
Point No. 74

Altitudo (Boom) ft. "W-_ﬂ_a

Skid Haight ft.

Oross Weight 1b. 6092

Thrust 1b.

IAS (Boom) kt. Y

Time minssec.

Fuel Used gal. 728

Ny percent er 4

'Ng Rotor rpm /4

High Torque Press.in.Hg g7 9

Low Torque Press. inHd 4, .

mT ‘C 29 ]
| Ttou C 457

Ty © és

Pg; in HaO -oS, /

J’j in.HaO -/30 |
Pgy ‘n Heg ey |

Pis in.Hg 1.7 i 4
}__Tf.,’ C 2/S

Altituds (Ref) ft. 7865

Remarka

81
i




Tio,T DATA CORRECTHD WOk INSTIUMENT kitholt
VHU-1DB USA S/M sU-207!

Pilot  Capr &g s X

= S

Test SPELD Fowsp

Fligit No. _ ~2 Date x5 ocf éo

RSGW & 7LC

1b. FOW e 28 1b/gal.

Foint No.

/ 2 7 b s A 7 &

Altitudo (Boom) ft.

/3980 | /3890 45985| /3920 13TS0| sq8s0 | OIS0 | /IIIS

Skid Hoight ft.

Oross Weight 1b,

eS| 6986) £483 | 6468 | o456/ | é92L| 643F | €926

‘Thrust lb,

IAS (Boom) kt. o5 | 57 s g7 g4 | 39 | e >

Time minssec,

Fuel Used gal. 78| gog | £/o 4373 HILS| S L L/ 80.0
1

Ny percent 9.9 | 772 | 935 | §2/ | 96| 26| P27 | 5/

Sp Hotor™ rpm 2945 | o9 | 276 | 295 | 295 | 295 | vd | 296

High Torque Press,in.Hg G A _‘:’ééi 576 se.2) 753 | g1l gss| g0z

T

Low Torque Press. in, Hg 3!.6'! 338 | 372 | el 36 | #3! ./ | 320
AT °C -7 | -3 -7 | ~-¥s | -8 -& wl. 4 -2
| T4y C g5 | w22 | 977 g72 | #e7 | 467 | 470 | sv0
Tty C -6 | -¢ | -6 | -6 | -5 | -2 | -4 | -2 |
Fts in Ha0 =075 | -0§s |"0.95 | /O w74 -4/ -/2 | /2
| Py in.Ha0 ~266 | -2, -8 2| 228 | -23.7 | -20.7| -23.5 | -264
Psy inlg S | k.6 l w8 | S| 1067 | 2062 | oé. 2| N4
Py, in.Hg A2 w53 | 072 | we| s f| pso| w52 wo.o
4, C 257 | as? | 232 | 223 | @7 | arz | a | a3

Altitv”. (Ref) ft.

[AvZ0 | /13970 | 13960 /390 /I979| /Fox| /Afofo| /960

~+ — -1~

Romarks

82
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ST DATA CORRECTYD FHOR INGSTHUMENT ERIOR
vitj-18 USA S/N SE-

Pllot ___ Cqapr Zire .

Test  SPegp PBwere Flight No. /3 Date «s-pcréo
ESGW 6740 1b, F&W .28 1b/gal.

Point No. 7 s 2

Altitude (BOUH) ft. /4/00 | /#3700 | Afos0

Skid Hodight ft.

Oross Weight 1b, 6396 | 6392 c3é§

Thrust 1b. o
IAS (Boom) kt. 2/ /9 </

Tims mintsec. l

Nl percent 797 P44

Np Rotor rpm 205 | 2es

High Torque Press.in.Hg o0l 727

Low Torque Press. in, Hg 329 | 31.4

AT °C -9 -7 -7

T °C
[ tag Sso | o#60

Tes c -5 -3

Pt; in Hs0 <23 L =t
,PJ 1n.H.O _% ,.724 ]
Pss in Hg AW R4
| Pty 1n-He nEs| wo.7

Ty C 294 | a2

Altitude (Ref) ft. 4 300| /g030

i -y

—4

Remarks




VHU-IB USA S/N sU-207!

PO P DATA CORRECTID FOR INGTIROMENT ERNOI

(E
fomarks

Pllot CaP7T _ BALFE X
Test SPEED  Fonc® Fiight No. /& Dato 25 def6o |
H5GW S&5cs b, FG .28 1n/gal.
boint No, / - o2 :'_A I [ z ] s~ | & 7 ¥
Altitude (BOdﬂ) ft. 2750 | 2530 _?‘yéo! 2950 | 2850 2P RFAS | F2¥0
Skid Hoight ft.
Gross Yeight 1b, §7g ! 5707 SE78 | 565F | SEFR| S€R| sKog, SEIR
‘ 1 | €22 |
__E\_mat 1b.
IAS (Boom) kt. 25 | w09 | 975 g5 | 7z 62 S 6
Time min:seac, |
Fuel Used gal. FE | AF o209 | 272 | 24/ | RE2 | ¥Ry | IZ3
:1 . l:’:ce"*‘ e | gs.4 #:9 | P5 | F4E | 776 | Fié | 5§43
R FOROF TP F22.5| IS F22.S | F22 0| S22 | 28 .:’?_2_;& J232.487
High Torque Pmsu.in.}{p 256 yory; 72.2 7.7 7.9 730 vé 732
Low Torque Pross. inHp s 3| o2 | #94| 768 | .2 | #5653 | o | #5/
T ,,C s | s rs | po ! g8 s | s | 25
Tyos ‘C S$32 4:;&'7 w2/ | _#£29 | 437 | 439 | 437 | #22
Tyy C 9.7 | 155 27| 1.3 287 198 | 203 | 212
Pty 1in.Hs0 ~027| 022 | -047  -022| -0.92| 067 | -0.77]- 116
Pg in.Hs0 35 | 2992 | -26.2) -23.8 | -22.4| -ar4|-2l5 | -22.7
Pgy in Hg 1659 | 1975\ 1361 | 2372 | 1204 w7/ | w720 | 26
| Pty 1'1-‘“8 /670 | /5 A sdo | S35, | 49 4| w8/ | 1.9 | 5T
Tig c 2é64 .736»__{_ 228 | 220 2R | 208 | 207 | 20
Altite.er (Ref) ft. 2970 | 26942 | 2930 | 2780 QP60 | AL | 2930 | 3AS
T
S 1
% =l LS S
|
i |
) U § I EE S




! THOGT DATA CORAECTED FOR INSTUUMENT ERMOE
YHU-1B USA SN 5i=207b

rilot Cry BALFE .
Test  Srpreo Power Flight No. _ /& Date o5 Acfdo
ESGW S oS 1. FoW §.3F 1b/gal.
Point No. 4 /0 o 72
Altitude (Boom) ft. 2380 | J600 | F660| Fego
Skid Haight ft.
Gross Weight 1b., SSH0| ss2o | s#v0| ST/
Thruat 1b.
IAS (Boom) kt. 2785 | 4 L& X
Time mingsec,
Fuol Used gal. 2.6 | FST7| g3} SO
Ny percent 5.0l ¥%0 | ¥3.7 | ¥..7 I—
Np Rotor rpm 722.5| 3225 3225 | 323
High Torqus Presc.in.Hp 4 9 g1 793 | 723
Low Torque Press. inHg #o | wv.7| 527 | #.¢
ar_ °c (85| 95| 25| 25
o
Topg O S/ | SR | 34
Tve C 208 | 23.9| /8 | 20.8
Pt; in.Ha0 151 | 457 ) -r02 | -0.32
Pg, in.Hs0 A E| "R | -S| -
Pss in Hg IUS | I3 1737 | s34
Py, in H
'rt! CB /07 | 253 | YT | S
tg 78 | 22% | as0 “a/
Altitude (Ref) ft. 2370 | 3525 | dé20| F2p0)
Romarks T
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TEOT CATA CORRECTRD FOR IRSTRUEERT IRROE
VHI=TH HOL S/H S5t =207!
|
Pilot  _  cupr Baire s ,

T\gﬁt _—[—,’-’_,a::— ey“al)d_]‘;:oa: I‘].j[;}lt NO. . 07/ l).’lt/: _“Z :264:_‘__?__*
RSO . FoW 1o/l

P = = P gur. TSR S ot === STy T s =Ty e e
Point No. | 1 = Sy 55 p 7 g
Altituds {Boom} ft. | Jg20| 3780| 5830| 3760 | 3700 | F700 | 700 | IF20
Skid Hoight ft. | 1

fross Weight 1b, , ]

e e B

Thrust ib, I | N ) I
TAS (Boom) wi. L
Timo minssac, 7SS 2G| 138 | sl /90 /0208 | ):25.585 | /0”217
Fuol Ussd gal. 20 2.0 xS /.5 25 5 5 | rs
N; percent - 98+ T7 T | P28 F25°| FES| sf0 | g7 #
e 723 | gas | 3235 | 3235 | 324.5 | ad | 2235|3338
High Torque Press.in.Mg ,o55 | 9/ | 775 | 99.4| Fo.6 | 27/ | 19.¢| £2.7
Low Torque Press. in Hp ¢ s99! sv.s5| s50.3| 998l vrE| 9rc | 74

4 | 758 | 97
AT °C 22 s2_ |23 | 22 ea | 2.5l _ar | ar
o

T4ag “C S72 | sy | 987 | #72 v62 | HAs2 | A92| 44
Tvs c 23 22 2/ 2/ 2/ 27/ 27 2/ |
Pt in, Hs0 ~0.2 | -0 | -0/ | o -0.1 | -02 | -03 |-0.95
Pa‘ 1!1."00

Pg, in Hg

Piy 1n.tl‘g

Tty © —

Altitude (Ref) ft. L2070 | 3920 | 320 | 2p30| 3730 | 3250 | 37#0 | g0

-— -——1»—
_
Romarka i i
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PRST DATA CORRECTIED FOR INSTRUMENT ErthOlt
YHU=11 USA /N SU=207b

Pilot Carr  Biire N

Test foysiwe (o 2RATr0y Flight No. _e&2/7 Date s Sov éo__|
FSGW _ _1b, Fow 1h/gal.

Point No. 1_,,4,;1 /0 /7 ’ /3 /4 /78" A
[Altituco (Boom) ft. 3rq¢ | 7860| 3900 | 3570 | 3560| g00 | g2p0 | re70
Skid Height ft.

Gross Waight 1b., ]

Thrust 1b,

IAS (Boom) kt.

Time mingsec, 2:31.2 | 72029 | 120858 L0721t | Jo8F | )0e.4| Lobls | 1i 6
Fuol Used gal. s 20 /.0 s.0 /.0 Xy A 4 ’ 8
Ny percent e ¢| g57| #95| v3.8 | #30 | 99.4| 78/ | #6.5”
N Rotor rpm 22.5| 323 | v 223 | sars, 9235| sns| s2e |
High Torquo Pross.inHg 799 | 72| 229 | 729 | 727 | 073 | vee | 90
Low Torque Pruss. inHe gro0 | 4 4| #5.¢ | #53 | #50 | 429 | 42¢ | 420
AT °C 2/ 243" | 27 20 | ¢ 77 7 /7.5
| Tioy C L37 | 492 | 415 | Fs0 | #47 | Sed| SF7 | 55|
EYEC 2/ | ar | ar | s | ars | 2/ | se | s6.6
Pt; in HaO - 0.25 | -0.4 | ~o0.45 | -0. & -0.6 | ~02 o t0.005
Pg in.HsO0

Pg, in Hg T
Py, in Hg

Ty, C 1

Altitudo (Ref) f't. TS| It | 05| I5T0 | dgaa | $330 | w70 | gaoo
Remarks
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TS DATA CORBRCTRD FOIL INGTIUL NP EittOR
(=18 UG S/8 6 a0yt

PRV (er Bwsr N ]
Test Lysmp CryBrarion Flight Neo o2/ lnte _ 0 oo GO
BSGW _ ib. FW o M/eel. )
Point No. T U T e e | as |2z | 2a ]

Altitude (Boomz f&.-_.._.. 72 0 | i_z_r_o F2/0 737—0— f-’{o P74 O 73 0 ga260
Skid Haight it.
Cross Weight 1b,

-1' e - =

4

Thruat 1h,

TAS (Doom) kt.

Timo minzsec, ss s | v a ) pa0y | sass| 28 s| 2308 | 1059 | £08.9
Fuol Used gal. e - 5 ] Pr? e o | e Lo
’“:’1'1 ‘—pu'i'cuub - | g5.9 5./ 736 | 72 o 9.4 | 72.& 55.5 ¥73
Ny Rotor vpm 523 | FR3s | a24 | 204 | s2zs| 324 | 305 | sosg

| Higih Torque Pl‘ﬂs.sl. 1]1._—1—1_[’;-%5 / 772 , g7 9 795 ?3.0 79 75, 7§
Low Torque Press. in, “[’ 955 S5 8 S9 3 436 g2 | 927 2/ 9 40.9

MT _°C i ‘e S i~ IS | S /3" Aty ~6.0
Toou 0 520 | sy | 997 | 957 | 770 | #5¢ | 992 | 432
Tty C /G /5.8 m | s | s | s | s | sss
__P_tw' in, HaO —es 1 o 0.8 | ~00/ | ~002 o -y | coa
Pm irl.H‘o V
Ps, in Hg "1'
_ELL in, Hg s A ¥ - R
Ty, *c
rkltitum (Rﬁf) f't. P390 Fivro” FS70| 520 yi’Z‘.L.. PLLS | v4so | ¢3é0
E— o . S
+— 1t
— i
|
—— S S - i
‘ -
—] ]
4+ PN O
Romarks s T




ST DATA CORMECTED FOR INSTHUMENT ERIOR
YHU=1b USA S/N St=207b

o  PlNlot ___ (arr Byife .
Tost  Eyeoneg  (Ru8R47700 Flight No. _o2/ Date 2 Jow &0 |
ESGW 1b. FsW __ ___ ____1b/gal.
Point No, 25 26 27 25 29 Jo I J2
Mtitudr (Boom) fY. | gogo | v2ro | #1820 | 13/70| 13/¢0 | 13320 | 13300 | 13420
Skid Haight ft.
QOross Welight 1b,
Thrust 1b.
_I,‘.S (Loom) kt,
Time minssec, 2223 | 27723 | ri®0 | 1026 (2355 |/ 9.8 | /1726 /48,
Fuﬁl u’ﬁd ‘Zal- /0 0 /0 /. 5 /. 8 LS A 7.0
Ny percent ge.5| ¢49| 946 929 933 | 4,9 | g2 | g8
[ Vg Fotor “rpm 323 | 323 | v23 | 3205 3225 2ast
. . | gag | 223
High Torque Press.inig .7,/ | 454 | a5 | v6.6 | 70.5| 72 | 729 | €t.0
Low Torque Press, InHE # 2 | 594 | 509 | #78| 275 | 2.2 | #.0 | 965
&
AT °C | s P £ | s | g5
o i =
Tios ‘C F0 | 477 | 40 | Set| 482 | w74 | 45 | 24/
Tes C 78 78 75~ + S I S A
Py, in HsO 005 |04 |-06 |02 | o . |-025]| -0.2 |-0.3
_P-& 1"."‘0
Py, in Hg
Altituds (Ref) ft. ¥380 | gago | €180 | rag00| sr2p0 | s3425| saese| 2séo
]
Romarka
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TLST DATA COLIEATIL FOR INSTHIIGT ERROR
it GOA S/N S-ZuTt

Pillet _  Ceer Pairil . s

Test _Eygrar o ogazcon Flight No. o2/ ate s Sau do
Fi3GwW 1b. Fou 1./gel.
Point, No. 23 -;;'- [ ."‘( [T5e I
Altituds (Boom) f+. sg305 | szs@o | 3320 | pdaze |
Skid Haight ft.
Qroas Weipght 1b,

Thrust 1b,

IAS (Bom) kt.

Time mintsec. /92, rR3.2 ) vass |27

Fuel Used gal. L0 ,0 Lo 40

M . »mrcent 774G LR ZL Al s

Np Rotor rpm Zro i agia | szl g2

High Torque Proas,in.H( 4‘5-'.4.% GR9 612 ' SE

ILow Torqus Press. inH 52| 54.6( 273! o490

AT °C s < 7.0 <+

T,.. °C o |

tog \_F25 | P20 | 7 | A/

Tt_[ c 5 K2 < s
Pty in HaO 0.2l c0.4| -os | -os
Pgl in.Ha0
P, in Hg
R |

Altitu~: (Ref) £%, /3430 | 12380 | L5 /0 ).3436“

Romarks




YHU=-13 BoA S/ SE-207b

THsT DATA COIEGTED FORU INSTRUMENT KRROR

Pilot L4 Cosvity .

Test Terwepsp Hovsrwa . Flight No. _ 27 Dato _ o2 Aprey]
KOGW 620 In, oW e. 3/ 1b/gal.

Point No. / 2 2 o S & 7 14
Altituds (Boom) ft. 22/5" | 2aes| 295 | 2095 | 25| 2208 | 2es| 2095
Skid Haight ft. ) Jo ) J.0 ) SO /0 7.0
Oross VWaight 1b,

Thrust 1b, 76585 | 369 | 9325 Fe#2) FP2/| 282 | 7519 | F0/7
IAS (Boom) kt.

Time minssec,

Fuel Used 551- 6.9 195 ) 217 237 27/| 33.8! 2523| 322
¥ Roi::”"‘ 70 73 | 7¢49| s | #2273 | 223 | 900 | 925
Nr rpm /s 20 | 22| 322 | /2 e | 33 | s
High Torque Press.in.Hd ; =
Low Torque Pross, in, Hg

[ ]

OAT c 9 g5 g5 ]| 75 g ! g5 Fs5 | g8
[Ty, C

Ttl ‘C

Pt in Ha0
P--Plg 1"."‘0

Pg, in Hg

P!! in. Hg ]
Ty, O

Altituds (Ref) ft.

4 7oxpuE - P37 e IS | 38| ISP | IS 2532 | 22T | 224

Romarks
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TRGT DAL CORTTOYED FOR INSTLUHTT ERROR
YN U3 5/ St=2070

"ot /_ 7 __(,_;;_4 2 A

e s e e i i)
Test erwspsn o, 2 Mkt Ho. _o27 Date /F#APR 6
ESGW 6620 MW, Foli 3/ ib/al.
Point No. R A 8 s2 | 3 e s | se
Altitudo (Boom) ft. 2is | a5 | 2/957| 23357 23757| 2378°| 23357 2325
Skid Haight ft. ) o0 | ro s70| s790| sf0 sSPo | 590
[ Groas Voight Ot, T
Thrust b, Tess | 6o | 9860 7772 gret| ¥334| T369| &390
IAS (Boom) kt.
Tima mintcac,

Fuel Usod gal. a7o | A6 s4.0| s79| ség| 615 6591 70./
ﬁzl’ Rog‘::w:;.n e e B
t Pk S 37 7’3 F2 2 322 323 20 759

iligh Torqua Procu.in.l|

Lew Torque Pross, in, l:"ﬁ

'_O'f'l‘ ‘c ) c8 ] i zr’.-a‘ . ) s0 70 ’0 ’o
T‘Lm °c 1

Ttl 'C

Pts in HaO

Pa, in.Hs0

Pg, in Hg B

Py, in.Hg [ -

7, 5 | I I

Aliiinds (Ref) ft.

A 7bI>£U£ - P35/ Fe?. b .34.5'“_ P& 25 /7 .?éz FF 2 3?'2 ‘?;7

- ——p——

Romarks
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e

————

PIOT RLE COUT AYaD Pl LIGTRULERT ERROR
Yill-dd ooA S/ =2078
vLllci Sido._ L 5 N
fror s 2n vamra gy a 2.Feva are pon e , ! AR T TR ESS BRI SRESE L T, - B S5TRE R TTY
Test 7erpereco Socewonve Uit Ho. 29 Datn A Aol &/ |
ESGW G b e . oy 6.3 _b/pal.
P“ﬂ1':~-‘"-:‘mlr - -k -2 S - - R -SRI ¥ SUNENS ~§ JERK ISR o} v
Point No. 7 .8 9 20 o2/ 22 23 29
Altitude (Rocn) f4. 23257 | 2057|2357 20s87|_a2es| 2205 | 200 | 2208
Skid Height ft, sFo | srol svel| sgre| swo| s7o| sFo] 520
Oroas Waiprht 1b,
Thrust 1b. ci27 ) 73| 2559 2997| £93/| 6836 | 7P| 7967
IAS (Bcom) kt,
Time minsrac,
Fuel Yeed gal. s\ sl s | 7927\ moe | 249 | 872l o
N]_ i peresnt F1S5 770! P43 58| gv.6| 7.9 7. <4 Fs. O
Nj kotor ik Varis| 2v7 | 2s9 | o] oz | e | o3 | s
Hizgh Torgua I‘x.xr.l,in.lfT
Low Torque Pross. in, H-
AT ‘c S0 so so so 0 S0 s0 ro
Ti’,‘-q °c
Ttl "C
Pys in HgO
Pl’( 1n.",30
Po, in Hg I
Py, in.Hg 7
<
Ty, O
AMtituds (Rof) ft.
4 70PR0E - B3y PP, 11 Jss | T3 0.2 | A% | 23 | 23 228
—_— =
- — 1
. o
Romarke
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PEST DATA CORMMOTIN FOR INGTReAENT BRIER
Oill-al LA SN sre200
I'i]\ {, Z?ﬁ_ (701 yN e e h
Tesy 7erwaord ASove v Flight, No. _ 29 Datn 2 Are 6/ |
BSGY  ge2o 1o, W ¢.31 b/gal.
r.Po:int, No. T | w25 2 ] beian| 1 =
Altituda (Boom) ft. 2275 .2.;95
Skid Hadght Tt. | cyo | ver
cross Weight 1b.
Thrust 1b. FI77 | 5978
TAS (Boom) kt. i
Time minisac,
Fuol Used gal. FLE | J02.0
Ny percent TS| FRO
Ng Rotor 1pm 0 o -
High Torque Pross. Ay | ! o
Low Torque Press. in, Hd‘ N i}
QAT °c | SO ' /o* R e
T °c
Ty, G _J ]
Pt" in, HaO
Py in . Ha0
P in. Hg
Ty, °C T
Altitude (Rsf) ft. 7
|4 Zoravs - BT/ ﬁ’-—a— 2570 |
- . I S
i
!
|
[ ]
 d ._—1
.
— +- SURE DEED I N —
|
Romarks
o4




1eST DATA CORRECTED TOR INGTHUMENT wHHOQ
YHU-ID USA S/N St-2076

: Pilot CAPr  BAifFE .
Vst TerniRED MovERING Flight No. o« Nate _20 Asri/Gs
K5GW 6460 1b. FiW 6. 34 1b/cal.
Point No. / 2 i 7 P> 4 3 & 7 3
Altituds (Hoom) ft. wrso | aran | argo| 2r50| 250 | Zse | Sis0 | 2rg0
Skid Haight ft. 7.0 /.0 /0 s, 0 - -] ‘0 AO
Gross_ﬂWeight 1b,
_‘I‘._\mst 1b, Y762 | 2e75 | 0027 6467 7e26| 7257 | Téé Fiug
IAS (Boom) kt.
Tiine minssec, y
Fuol Used gal. S| 253 2920 | P2/ | F0.8 | d2.5 | w2 S| H. 7
:1 RP"CGM 23.3) 7e. o | 975 | ge.4| #7838 ie9 | M2l e2a
g Rotor rpm 2205 | 322 | 322 | a05| 290 | oves | age | 270
High Torqus Pross.in,.Hg
Low Torque Prenss, in, Hg
MT_°C =2 S I 5 5 o s s

o
TII C
Ttl “C
Pt“ in, HaO
P& m.H‘O - 1
Pg, in Hg ]
P!! in.Hg
Ty 4
Altituda (Ref) f+.

A HRAUE — D5/ 2| 5| 60| 230 | 50| 272 | 0] 220
—

Romarks
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r—— c 0 G e e o e e+ o i S § e o o e i e ¢ e

TSP DATA CORPECTED PO INSTUUMENT ERHOL
YHI11 UG SN 582071

Pliet  __  Cher  BaiFE

Tost Termbpeo  Sovep ye Fiight No. >4 Dale A5 Arm €/
ESGN o 4eo 1b. FSW c.74 1b/yal.

Point M-, S s ¥y St SRR | e
Altitude (Boqn_x) ft.—_—_::;o 2:4¢ ‘,;:..'.,m_w,,,Z{,_-_ 2o | 3o | e | 2o
Skid Height ft. ya 7.0 ) s o - oo i -
Oross wWeight 1b,

Thrust 1b. Foze -4,'3./,7 PS5 I 706/ 7865 | g39| P50r | FI5F
IAS (Boom) kt.

Time minzsec, e

Fuel Used gal. I57 ) 509! 27 25| £a 26 7.8 | s
Ny percent 99,1 955 | 7.9 w8, | /| 23 | 75| #2s5
N Rotor rpm 290.5 | 2905 | 250 g22 | s2a | sea | f70 | 2ras

High Torque Pxﬁsa.in.}lg
Low Torque Press. in, Hg
T °C e = | s
Tss S
Ty O
Pu in, HaO | i
Pg, in.HaO '
P, in Hg ! i
P, in.Hg

_'T‘—L—'! I N

Altituds (Ref) ft. b

4 7eovE ~ P/ I | 3o | I 2.7 | 280 | 2.8 | IFE| I35

-T-
Ul
[
e — camem - -
I

Remarks
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— - e e e it e et

ST DATA CORRECTED FUR INGTRUMENT ERWOR
YI-1R USA SN St-207t

PLllot L7 Colwy _
Tost Fres fiuemr fovEfmva Flight No. g0 Datn 74y <76/
BSGW  as e ib. FSW 6. IS 1b/gal.
__Point No. ) | 7 __L 2 3 i &£ S <_6 - B
Altitude (ngl_ﬂ) ft. S I ‘_ 630 | T80 Proo | .r460
Skid Height ft.
S |
Gross Weight 1b, 935 92 | wisq| ed2e| 2287
[(Thruat 1b. | ‘
IAS (Bcom) kt.
Time minssac,
Fuel Used gal. 7s 27 2 7.3 | S5e| <o
Ny  percent 27| 735 | #sg| 752| #7724

oy
&m"‘“ e | F2e | g2 | peo | 32k | I
iligh Torque Pross,in.Hg |
Low Torque Press. in, Hg
AT °C A LS a2 // 7
T °c
Ty ©
Py, in HsO
P§l in HeO
Pg, in Hg
P¢, inlg
rry, °C

Altitude (Ref) it. i

d TJowSvs - Ps 24| 272 | 06| 275 | 906

Romarks
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